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Stephen K. Burley, M.D., D.Phil.
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Agenda
9:00 - 9:05 AM PDT
12:00 - 12:05 PM EDT

9:05 - 9:25 AM PDT
12:05- 12:25 PM EDT

9:25 - 09:45 AM PDT
12:25 - 12:45 PM EDT

09:45 - 10:00 AM PDT
12:45-1:00 PM EDT

Welcome and Introduction

A case study of Low-density Lipoprotein
Receptor Adapter Protein 1 (LDLRAP1)

Case study of Class Il aminoacyl-tRNA
synthetases

Q&A

Stephen K. Burley,
Director

Yana Rose,
Scientific Software
Developer & Data
Architect

Sebastian Bittrich,
Scientific Software
Developer

Jose Duarte,

Brinda Vallat, Yana Rose,
Sebastian Bittrich, Joan
Segura



RCSB.org: One-Stop-Shop for Public 3D

Biostructure Data

® RCSB.org: Tools for searching,
accessing, visualizing, analyzing,
and downloading data
® Open access to ~220,000
experimental structures of
macromolecules
* >1 million Computed
Structure Models (CSMs)
predicted using Al/ML
methods
® Provenance/reliability of both data
types clearly identified

RCSB.org

3D structural data from around the world

AlphaFold DB

ModelArchive




RCSB.org: Opt-in to include CSMs

RCSB PDB Deposit + Search ~ Visualize v Analyze + Download ~ Learn + About ~ Documentation ~ Careers COVID-19

% 218,500 Structures from the PDB
2 ~ 3D Structures @
ROTEIN DATA BANK E 1,068,577 Computed Structure
Models (CSM
odes ) Advanced Search | Browse Annotations Help

IRl SPDB 2onsrcor: HNAKB (G2 @PDB-Dev

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in
science and education by providing access and tools for exploration,
visualization, and analysis of:

M Welcome

Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

#™ Deposit

Q Search Computed Structure Models (CSM) from AlphaFold DB and
ModelArchive

[l Visualize These data can be explored in context of external annotations
providing a structural view of biology.

Analyze

Explore |§qq | PDB-101
NEW : Training
Features ROSOWCEy

& Download

B Learn

PhiX174 YES Complex

RCSB.org
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Case Study of Low-density
Lipoprotein Receptor
Adapter Protein 1
(LDLRAP1)

Yana Rose, PhD
yana.rose@rcsb.org
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Low-density lipoprotein receptor adapter protein 1
(LDLRAP1)

Familial Hypercholesterolemia

* LDLRAP1 protein helps remove
low-density lipoprotein (LDL) “bad”
cholesterol from the bloodstream

 Mutations in the LDLRAP1 gene has
been shown to cause a form of familial

hypercholesterolemia due to high levels
of LDR

e Familial hypercholesterolemia can cause
heart attacks at an early age >

RCSB.org



The structural coverage of the top 5 proteins
causing familial hypercholesterolemia

Experimental Experimental AlphaFold AlphaFold
. . Protein length P P (pLDDT 2 70) | (pLDDT 2 70)
Gene UniProt ID Protein . coverage coverage
(residues, n) (residues, n) (residues, %) coverage coverage
’ » e (residues, n) | (residues, %)
LDLRAP1 | Qsswos | oW density lipoprotein receptor |- 3¢ 16 5.2 159 51.6
adapter protein 1
LDLR P01130 Low-density lipoprotein receptor 860 705 82.0 643 74.8
APOB P04114 Apolipoprotein B-100 4563 N/A N/A - -
APOE P02649 | Apolipoprotein E 317 298 94.0 218 68.8
PCSK9 | Qsnppy | Froprotein convertase 692 642 92.8 563 81.4
subtilisin/kexin type 9
RCSB.org



https://www.rcsb.org/groups/3d-sequence/polymer_entity/Q5SW96
https://www.rcsb.org/groups/3d-sequence/polymer_entity/P01130
https://www.rcsb.org/groups/3d-sequence/polymer_entity/P04114
https://www.rcsb.org/groups/3d-sequence/polymer_entity/P02649
https://www.rcsb.org/groups/3d-sequence/polymer_entity/Q8NBP7

RCSB.org

Live demo

RCSB.org



https://www.rcsb.org

Browse disease annotations on RCSB.org

Search Query History Browse Annotations MyPDB

Biological Process | CARD | CATH | Cellular Component |sEEEREYOLIGCIsYA ECOD | Enzyme Classification Molecular Function m Protein Symmetry

SCOP-e Source Organism

Help

The Disease Ontology browser organizes protein sequences by Mondo Disease Ontology terms describing disease definitions developed by the Monarch Initiative team. The definitions
have been mapped to UniProt sequences by the Knowledge Management Center (KMC) for the llluminating the Druggable Genome (IDG) program and available for PDB entities mapped
to UniProt.

IStart typing the disease name and select the suggested terml

Familial Hyperc /
a MONDO:0005439 |

familial hypercholesterolemi
v ooy oy Entities ]

Click to search

¥ human disease (MONDO:0700096) - [ 99,602 Polymer Entities ]
» acute disease (MONDO:0020683) - [ 26,346 Polymer Entities ]

I » familial hypercholesterolemia (MONDO:0005439) - [ 293 Polymer Entities |

Browse Disease Annotations Learn more about Mondo DO

RCSB.org


https://www.rcsb.org/search/browse/diseases
https://mondo.monarchinitiative.org/

Use Advanced Search to group structures based
on the reference sequence

Search Query History Browse Annotations MyPDB

QUERY: Lineage Identifier = "MONDO:0005439" AND Annotation Type = "disease" MyPDB Login == % Search API

~ Advanced Search Query Builder @ Hsp

~ Full Text @

 Structure Attributes @ Help

Lineage Identifier - Pharos Disease X v 3is v MONDO:0005439 4+ NOT Count x

Add Attribute  Add Subquery Remove Subquery

Add Subquery

~ Chemical Attributes @
~ Sequence Similarity @
~ Sequence Motif @

~ Structure Similarity @

e [Retrieve results as groups based on UniProt KB Accession and include the CSMsI
~ Chemical Similarity @ / /

Return  Polymer Entities v @|grouped by  UniProt Accession v @ displaying as Groups ~ OI Include Computed Structure Models (CSM) @ Count = Clear

Use Advanced Search tool to explore individual proteins

RCSB.org

\11


https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22logical_operator%22%3A%22and%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_uniprot_annotation.annotation_lineage.id%22%2C%22operator%22%3A%22exact_match%22%2C%22value%22%3A%22MONDO%3A0005439%22%7D%7D%2C%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_uniprot_annotation.type%22%2C%22operator%22%3A%22exact_match%22%2C%22value%22%3A%22disease%22%2C%22negation%22%3Afalse%7D%7D%5D%2C%22label%22%3A%22nested-attribute%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%5D%2C%22logical_operator%22%3A%22and%22%2C%22label%22%3A%22text%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22group_by_return_type%22%3A%22groups%22%2C%22group_by%22%3A%7B%22aggregation_method%22%3A%22matching_uniprot_accession%22%2C%22ranking_criteria_type%22%3A%7B%22sort_by%22%3A%22rcsb_entry_info.resolution_combined%22%2C%22direction%22%3A%22asc%22%7D%7D%2C%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%2C%7B%22sort_by%22%3A%22size%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%2253c4bb63532dd03993c07278936569d5%22%7D%7D

Explore search results and navigate to the GSP

Group Cholesteryl ester transfer protein
Group Total Size: 4
Polymer Entities 4 matching query
Best Example © 20BD_1 (Resolution: Best) @ Explore in 3D
Group ID P11597
Description Involved in the transfer of neutral lipids, including cholesteryl ester and triglyceride, ...

® Group Signal-transducing adaptor protein 1

Group Total Size: 3

Polymer Entities 3 matching query

Best Example @ 3MAZ_1 (Resolution: Best) & Explore in 3D
Group 1D Lz Click to navigate to the Group Summary page
Description In BCR signaling, appears to function as a docking protein acting downstream of TE...

Group Low density lipoprotein receptor adapter protein 1 ¢
Group Total Size: 2
Polymer Entities 2 matching query
Best Example @  2G30_2 (Resolution: Best) & Explore in 3D

Group ID Q55W96
Description Adapter protein (clathrin-associated sorting protein (CLASP)) required for efficient en...

RCSB.org




Explore LDLRAP1 protein group

Group Sequence
5 8 Low density lipoprotein receptor adapter

protein 1

UniProtKB accession: Q5SW96

& <
~ N Grouped By: Matching UniProtkB accession
’K / ’ Group Content: Polymer Entities matching query 2
‘ Go to UniProtKB:
= UniProtKB description: Adapter protein (clathrin-associated sorting protein (CLASP)) required for efficient endocytosis

4+ of the LDL receptor (LDLR) in polarized cells such as hepatocytes and lymphocytes, but not in non-polarized cells
(fibroblasts). May be required for LDL binding and internalization but not for receptor clustering in coated pits. May
facilitate the endocytosis of LDLR and LDLR-LDL complexes from coated pits by stabilizing the interaction between the
receptor and the structural components of the pits. May also be involved in the internalization of other LDLR family
members. Binds to phosphoinositides, which regulate clathrin bud assembly at the cell surface. Required for trafficking
of LRP2 to the endocytic recycling compartment which is necessary for LRP2 proteolysis, releasing a tail fragment
which translocates to the nucleus and mediates transcriptional repression (By similarity).

PDB Low density lipoprotein receptor adapter proteiff®f 5 Residie ® © ® ® 4 @ — o ® o
Sequence Alignment in 3D: Q5SW96 ®
Found npat ]
@ Explore in 3D: Sequence Alignments © Explore in 3D: Sequence Alignments — VAR 076825 (UNIPFOT] | Poston: 56 ?
AF_AFQ5SW96F1_1 - Summary | Structure 2G30_2 - Summary | Structure — O B 4 @ % to o v w0 i e 2 o w0 zm0 M
Name: Low density lipoprotein receptor adapter p... Name: Low density lipoprotein receptor adapter p... MOLECULE PROGESSING | | ]
: . » GENOME VARIANT . . Y
Organism: Homo sapiens Organism: Homo sapiens WoDIFED RESIDUE | @ © oo -
Experimental Method: NA Experimental Method: X-ray m:‘;‘sgj‘li S : '-' b
Resolution: N/A Resolution: 1.6 A ooMAN E— u
REGION ]
Molecular Weight: 33.927 kDa Molecular Weight: 1.783 kDa Ny —— | .
2630 2m | Low density lipoprotein receptor adapter protein 1

A7 AFQsSWoGF | Model 1| nstance ASM1 | A| THR 66

{ UNP Q55W96 56 T
‘ PLDDT Score (1 Residuel: §7.58 Very high)

Explore Group Summary Explore Sequence Alignment in 3D

RCSB.org


https://www.rcsb.org/groups/summary/polymer_entity/Q5SW96
https://www.rcsb.org/groups/3d-sequence/polymer_entity/Q5SW96

Explore AlphaFold model of LDLRAP1 protein

Structure Summary Structure Annotations Sequence Genome

( Assembly @ ) £+ Data AP
< E AF_AFQ5SW96F1

COMPUTED STRUCTURE MODEL OF LOW DENSITY LIPOPROTEIN RECEPTOR

gor el ADAPTER PROTEIN 1
f /
/
\ i AlphaFold DB: [[) There are no experimental data to verity
i the accuracy of this computed structure
Released in AlphaFold DB: 2021-07-01 model. See Model Confidence metrics
) Last Modified in AlphaFold DB: 2022-09-30 below for all regions of the polypeptide
) chain.
J" Organism(s): Homo sapiens
hed? UniProtkB: Click to search for proteins with similar 3D structure

Macromolecules
@ Explore in 3D: Structure | Sequence Annotations Find similar proteins by: | Sequence ~ | (by identity cutoff) | 3D Structure <
Global Symmetry: Asymmetric - C1 @ Entity ID: 1
Global Stoichiometry: Monomer - A1 e Molecule Chains @ Sequence Length Organism Details Image
Find Similar Assemblies Low density lipoprotein A 308 Homo sapiens Mutation(s): 0 @
receptor adapter protein 1 Gene Names: LDLRAP1

%

Explore Structure Summary

RCSB.org \14


https://www.rcsb.org/structure/af_afq5sw96f1#entity-1

Combine Structure Similarity and text annotation
searches

Refinements @ n
110 2 of 2 Polymer Entities Page1of1 |25 v Sortby | Score v NaV'Eate to Pa|rW|Se Structure
Structure Determination .
Methodology [E) AF_AFQ5SW96F1: Entity 1 Dowrioad Fie Alignment tool
[[] computational (9) ¥ Computed structure model of Low density lipoprotein receptor adapter protein 1
experimental (2) AlphaFold DB AFW1
= " pLDDT (global) ~ 70.78 Residie ® © ® ® / © - ® ® o
Chain ID A ®
CSM Source Database Organism om0 Bapins
D AlphaFoldDB (9) Macromolecule  Low density lipoprotein receptor adapter protein 1 ~ Q
Structure Match @ Align in 3D ( ~’
pLDDT Global Quality Score © Explore in 3D J \ =
[]50.0:=70.0 ) 60VF: Entity 1 Download File | View File \ IS
[]70.0-90.0 (7)

Crystal Structure of the Disabled-2 (Dab2) Dab Homology Domain in Complex

with Peptide STA03
Scientific Name of Source Chavez, M., Madden, D.R.

Organism To be published

(] Danio rerio (3) Released 2020-05-13 1L
Homo sapiens (2) ] Method X-RAY DIFFRACTION 1.95 A
[] MUs musculus (2) Chain 1Ds A8
) i © Explore in 3D Organism Homo sapiens
D Candida albicans SC5314 (1) Macromolecule  Disabled homolog 2 s
(7] Dracunculus medinensis (1) Structure Match @ Align in 3D —» y
[[] Fonsecaea pedrosoi CBS 271.37 (1) e
g 110 2 of 2 Polymer Entities Pagelof1 25 v Sortby | Score v
[ Rattus norvegicus (1) /( L
v

Search for human proteins with similar shape

RCSB.org



https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22structure%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22entry_id%22%3A%22AF_AFQ5SW96F1%22%2C%22asym_id%22%3A%22A%22%7D%2C%22operator%22%3A%22strict_shape_match%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%223e77bb3281483d6e30ea9af67d8be254%22%7D%7D
https://www.rcsb.org/alignment?request-body=eJx9j8FKBDEMht8l5xF2EQftbS9zFVnQgywltOlsYdqOaQYdhnl3UxXBi7eQ70%2B%2BZIO3hXgFs0GZJZZcW8kkC2dbSWF2ZD0Kggk4Vdo7cCULfUgLpuIJDMwY%2BT1Wgg4SybX4xjKmxgKKQ7nhOEavfEbWvhB%2Fi1L11i1SQgBz2wGG2fpY5bd37A%2BHDgLjmCiLnSiPcgVzv%2BsdVXhxeijpqtcNlPNqVWLgNNjT8HR3fnnoh6NKK03k2nfNiXVNPzHQNX8G%2B8fn4f%2F8pZlDnL6kl%2F0TtAVuYA%3D%3D&response-body=eJytVmuPmzgU%2FS98TiKMMY%2F5ZsXGQTYUMHIUVaOIJkyKlEebkO6Oqvnve52Z6ZBqHqvuJlIC9j33HnzPPeKn0%2B3vDs7NT%2Bd87tbOjRO5re9jvxmHJFyP%2FS8eGTd3bTyOmpVLItyEOPzijJxT3%2FTnE8RPP2WF4jV3HkbOru0bm6rZdpv9rt33y91h3ULQt6Y7%2FtWdWgAO9tr%2B68GWvGv6VdOPj90GGECaY3s6b3tI%2Fvkn1DmeV%2F0Zli63gDveLy9EabKkSUn0PA4SZBm123bVd4f9hcHpfvcU5jw8jK6AwSeTvB9%2FO3qpu%2FxF%2BELg2G4AYsl8vkaNnC%2FtZnlqv18WsPd43%2B3X7d%2FOjTtytu1%2B0391bpDrWz5vQxGOrrAIeQM0%2FgBM8DXYC1%2FAGMGTvUsbvcWavF%2F2mvGgZPQB3fCabTAg%2BwGUXNckg6Jx%2BHALLeyPzf50dzjumv65ZWjkPn1fvYLTcSfIi9w4wJHnojCCKmN3Eoehi%2BKYuJEfEIwBMUGhiwMPkyDwCY7hymaYhFEUAs6PfIwJ8WNY8lzfj8MIB7Dg4jiEJRLGoe9hz0eej6G7rq0RuMgjkY3x4xjFkG%2FiwppLsBfFkCCOsF0L4yCM3ZBAcaDnEUt7giFbgGIC6Aih2Bthf4J8j8QEQQgKAjQaI9ebECBhH8OLXQ9Uhuwpnc67XXO8t0NwWh2e5%2BxHsz3D4OLAn8Q%2BHOX9NzvGp27XbZtj19%2BPL7GObdFTqAfUfgVWmWaOHaM9jM9%2BCVm79bldWhuA%2FHA%2BjzPWfj%2B3%2B9XbI%2FZnE%2FaBVnH4h2L1yR%2BLNcJvihW5diqdTfPt8YmHYS9Rns0%2FLD7YQ7%2FtEX9AbHjOQCxjVElNRUVVWulCKypLPRfwqWaVVAXP5zWrK14rxUWmEq3kQomsVoaXhRScK00pTWWVGlpTSbWQUpXS1EoaXVQiTVXNclXnpUp5bnS6qFK9mNaUyWzGpEnoIqWlLmd5qRWfzmiiprWsZEZLCklqA%2F%2BJNDThybw0WnIuuawYFCq5EMwoQauSTWtgLrUCDiJXiinOLZlC6dpomtd1njFuiqooqdJCa2PmXDEmFOM00ZUCBlWdF6VRrBaqpiXLZgtaTpUuDJszWTCtRc1LxuAEkovK%2F50o3%2FRPhNwPnBCh%2F%2BD6nv%2BB67%2BqLyD1jsK8K%2Fldy0gUXNaML5SiVSIFE0YuJJUqFSljpmC0EtBwXTKdZVJJkYFoRKVLUc5kWaVzk6caOpPKNGWQSZiUz%2FisMLlMdZLSihlQUUUTsTBTITjAyiQB2dWiLCkvlDFMSWhOadJFbqQEnXD4TTmnWlLD84v5%2FF%2FWBm4fvQQ%2BncK4W4NhQfy1Cfr4NxMcphls1tlrdQYBv%2Bq8MHvXUe2OfdvatuvnXfu82AWfJ%2F5j%2By5Q6Kn1j8i%2Biu2Xq8OP9thsoOJnyBEHt%2BDMD%2F8ALowTtw%3D%3D&encoded=true
https://www.rcsb.org/alignment?request-body=eJx9j8FKBDEMht8l5xF2EQftbS9zFVnQgywltOlsYdqOaQYdhnl3UxXBi7eQ70%2B%2BZIO3hXgFs0GZJZZcW8kkC2dbSWF2ZD0Kggk4Vdo7cCULfUgLpuIJDMwY%2BT1Wgg4SybX4xjKmxgKKQ7nhOEavfEbWvhB%2Fi1L11i1SQgBz2wGG2fpY5bd37A%2BHDgLjmCiLnSiPcgVzv%2BsdVXhxeijpqtcNlPNqVWLgNNjT8HR3fnnoh6NKK03k2nfNiXVNPzHQNX8G%2B8fn4f%2F8pZlDnL6kl%2F0TtAVuYA%3D%3D&response-body=eJytVmuPmzgU%2FS98TiKMMY%2F5ZsXGQTYUMHIUVaOIJkyKlEebkO6Oqvnve52Z6ZBqHqvuJlIC9j33HnzPPeKn0%2B3vDs7NT%2Bd87tbOjRO5re9jvxmHJFyP%2FS8eGTd3bTyOmpVLItyEOPzijJxT3%2FTnE8RPP2WF4jV3HkbOru0bm6rZdpv9rt33y91h3ULQt6Y7%2FtWdWgAO9tr%2B68GWvGv6VdOPj90GGECaY3s6b3tI%2Fvkn1DmeV%2F0Zli63gDveLy9EabKkSUn0PA4SZBm123bVd4f9hcHpfvcU5jw8jK6AwSeTvB9%2FO3qpu%2FxF%2BELg2G4AYsl8vkaNnC%2FtZnlqv18WsPd43%2B3X7d%2FOjTtytu1%2B0391bpDrWz5vQxGOrrAIeQM0%2FgBM8DXYC1%2FAGMGTvUsbvcWavF%2F2mvGgZPQB3fCabTAg%2BwGUXNckg6Jx%2BHALLeyPzf50dzjumv65ZWjkPn1fvYLTcSfIi9w4wJHnojCCKmN3Eoehi%2BKYuJEfEIwBMUGhiwMPkyDwCY7hymaYhFEUAs6PfIwJ8WNY8lzfj8MIB7Dg4jiEJRLGoe9hz0eej6G7rq0RuMgjkY3x4xjFkG%2FiwppLsBfFkCCOsF0L4yCM3ZBAcaDnEUt7giFbgGIC6Aih2Bthf4J8j8QEQQgKAjQaI9ebECBhH8OLXQ9Uhuwpnc67XXO8t0NwWh2e5%2BxHsz3D4OLAn8Q%2BHOX9NzvGp27XbZtj19%2BPL7GObdFTqAfUfgVWmWaOHaM9jM9%2BCVm79bldWhuA%2FHA%2BjzPWfj%2B3%2B9XbI%2FZnE%2FaBVnH4h2L1yR%2BLNcJvihW5diqdTfPt8YmHYS9Rns0%2FLD7YQ7%2FtEX9AbHjOQCxjVElNRUVVWulCKypLPRfwqWaVVAXP5zWrK14rxUWmEq3kQomsVoaXhRScK00pTWWVGlpTSbWQUpXS1EoaXVQiTVXNclXnpUp5bnS6qFK9mNaUyWzGpEnoIqWlLmd5qRWfzmiiprWsZEZLCklqA%2F%2BJNDThybw0WnIuuawYFCq5EMwoQauSTWtgLrUCDiJXiinOLZlC6dpomtd1njFuiqooqdJCa2PmXDEmFOM00ZUCBlWdF6VRrBaqpiXLZgtaTpUuDJszWTCtRc1LxuAEkovK%2F50o3%2FRPhNwPnBCh%2F%2BD6nv%2BB67%2BqLyD1jsK8K%2Fldy0gUXNaML5SiVSIFE0YuJJUqFSljpmC0EtBwXTKdZVJJkYFoRKVLUc5kWaVzk6caOpPKNGWQSZiUz%2FisMLlMdZLSihlQUUUTsTBTITjAyiQB2dWiLCkvlDFMSWhOadJFbqQEnXD4TTmnWlLD84v5%2FF%2FWBm4fvQQ%2BncK4W4NhQfy1Cfr4NxMcphls1tlrdQYBv%2Bq8MHvXUe2OfdvatuvnXfu82AWfJ%2F5j%2By5Q6Kn1j8i%2Biu2Xq8OP9thsoOJnyBEHt%2BDMD%2F8ALowTtw%3D%3D&encoded=true

Disabled homolog 2 (DAB2) protein

Chain RMSD TM-score Identity Equivalent Residues Sequence Length Modelled Residues
| AF_AFQ5SW96F 1 A - - - - 308 308
IBOVF A l 2.43 0.43 18% I 148 161 154

Disabled-2 (Dab?2) is a signal-transduction
protein that contains phosphotyrosine
binding (PTB) domain and, like LDLRAP1,
( , binds to and receives signals from members
L, of the low-density lipoprotein receptor

. (LDLR) family

Computed structure model of

Experimental structure of 4 \ human low density lipoprotein
human Disabled-2 (Dab2) Dab ' receptor adapter protein 1 (in
Homology Domain (in blue, - orange, AlphaFoldDB ID:
PDB ID: 60QVF) \ AF-Q5SW96-F1)

RCSB.org
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https://www.rcsb.org/structure/6OVF
https://www.rcsb.org/structure/AF_AFQ5SW96F1
https://www.rcsb.org/structure/AF_AFQ5SW96F1

RCSB.org

Summary

* RCSB.org offers seamless access to a suite of powerful tools
designed to explore structure data

* Computed Structure Model (CSM) data provided alongside
experimental structures helps to bridge gaps in structural data
exploration for proteins with low experimental coverage
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Aminoacyl-tRNA Synthetases (aaRS)

* Presentin all organisms and all cells
* One implementation per amino acid
e 2-step reaction that uses ATP as energy source

ASpRS
Asp + ATP > ASp—AMP + PP,

AsSpRS

Asp—AMP + tRNA"P > Asp—tRNA™P + AMP

RcsB.org  Kaiser 2018, PLOS CB: Bittrich 2018, PLOS One; Kaiser 2020, Sci. Rep. \19



https://doi.org/10.1371/journal.pcbi.1006101
https://doi.org/10.1371/journal.pone.0206369
https://doi.org/10.1038/s41598-020-69100-0

A Self-Referential System

RcsB.org M. C. Escher “Drawing Hands” 1948; de.wikipedia.org/wiki/Code-Sonne



https://de.wikipedia.org/wiki/Code-Sonne

RCSB.org

2 Classes of Aminoacyl-tRNA Synthetases

aaRS Class | aaRS Class I
Arg 't W His “ Phe
AEQ : o
i @ c.,)\m
Trp Lys ThrO
: oM NH,
Met . Asn
SEne
C,, (0] a ' HN
Gin Cys : Pro

® negative © positive ®tiny
aromatic ® aliphatic @ sulfur

Kaiser 2018, PLOS CB



https://doi.org/10.1371/journal.pcbi.1006101

RCSB.org

2 Classes of Aminoacyl-tRNA Synthetases

aaRsS Class | aaRS Class Il

ArgRS adenosine monophosphate AspRS
PDB:1f7u PDB:1c0a

Kaiser 2018, PLOS CB



https://doi.org/10.1371/journal.pcbi.1006101

RCSB.org

2018: First Archive-Wide Structural Analysis

972
Class | structures Class Il

-
448 g 524
N,

Kaiser 2018, PLOS CB



https://doi.org/10.1371/journal.pcbi.1006101

aaRs Class Signatures

972
Class | structures

-
448 g 524
N,

Backbone Brackets

RcsB.org  Kaiser 2018, PLOS CB

Class Il

Arginine Tweezers

\24


https://doi.org/10.1371/journal.pcbi.1006101

aaRs Class Signatures

972
Class | structures

-

448~ 524

=

Class Il

Backbone Brackets Arginine Tweezers

R
R

bits

bits
o = N W o = N W »
L 1 1 1 1 L 1 1 1 1

o = N W b o = N W b
L 1 h I 1 L 1 I | 1

|

bits
bits

]

RcsB.org  Kaiser 2018, PLOS CB



https://doi.org/10.1371/journal.pcbi.1006101

Using 1c0a as Reference for Class Il aaRS

Structure Summary Structure Annotations Experiment Sequence Genome Ligands Versions
5 . I Display Files v @ Download Files v | Jo=EV]
& GHogeammeny1® Y =R [
»
’ 1COA

CRYSTAL STRUCTURE OF THE E. COLI ASPARTYL-TRNA SYNTHETASE : TRNAASP :
ASPARTYL-ADENYLATE COMPLEX

PDB DOI: https://doi.org/10.2210/pdb1C0A/pdb NAKB: 1COA

Classification: LIGASE/RNA
Organism(s): Escherichia coli
Expression System: Escherichia coli
Mutation(s): No @

Deposited: 1999-07-15 Released: 1999-11-23
Deposition Author(s): Eiler, S., Dock-Bregeon, A.-C., Moulinier, L., Thierry, J.-C., Moras, D.

Exper Data wwPDB Validation @ © 3D Report | Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
@ Explore in 3D: Structure | Sequence Annotations Resolution: 2.40 A Rirce EE— — 2>

| Electron Dens‘ity | Validation Report | R-Value Free: 0.249
Ligand Interaction (AMO) R-Value Work: 0.208
R-Value Observed: 0.208

T
] S 0 5
S 0%

Clashscore
Ramachandran outliers I

Global Symmetry: Asymmetric - C1 (i} Sidechain outliers I

Global Stoichiometry: Monomer - A1 @ RSRZ outliers I T .5
RNA backbone IS D .65
Warne Boer

Find Similar Assemblies

W prsceatte relave il Xy strocoures

0 Purceati reative w Xevay siractures of imibr rosolution

Biological assembly 1 assigned by authors.
Ligand Structure Quality Assessment @

RcsB.org  PDB-ID: 1cOa



https://www.rcsb.org/structure/1C0A

Revisiting Class Il — 6 Years and 1M CSMs Later

Sequence Search Global Structure Search  Structure Motif Search

-

; \\ -
VL Ny

Example Queries Example Queries Example Queries

20 experimental 18 experimental 1,604 experimental
7 new since 2018 6 new since 2018 956 new since 2018
C 796 CSMs 715 CSMs 6,073 CSMs

RcsB.org  Steinegger 2017, Nat. Biotechnol.: Guzenko 2020, PLOS CB: Bittrich 2020, PLOS CB 27 \



https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22structure%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22entry_id%22%3A%221C0A%22%2C%22asym_id%22%3A%22B%22%7D%2C%22operator%22%3A%22strict_shape_match%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22results_content_type%22%3A%5B%22experimental%22%5D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%2213239ace39b3ac45fd74fa219c4f1d7d%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22structure%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22entry_id%22%3A%221C0A%22%2C%22asym_id%22%3A%22B%22%7D%2C%22operator%22%3A%22strict_shape_match%22%7D%7D%2C%7B%22type%22%3A%22group%22%2C%22logical_operator%22%3A%22and%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_accession_info.initial_release_date%22%2C%22operator%22%3A%22greater%22%2C%22negation%22%3Afalse%2C%22value%22%3A%222018-01-01%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%5D%2C%22label%22%3A%22text%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22results_content_type%22%3A%5B%22experimental%22%5D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%22aec88058f859005e6360720648e6f20a%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22structure%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22entry_id%22%3A%221C0A%22%2C%22asym_id%22%3A%22B%22%7D%2C%22operator%22%3A%22strict_shape_match%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%22993223c7f32c62390d3a3e19257188a1%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22sequence%22%2C%22parameters%22%3A%7B%22value%22%3A%22MRTEYCGQLRLSHVGQQVTLCGWVNRRRDLGSLIFIDMRDREGIVQVFFDPDRADALKLASELRNEFCIQVTGTVRARDEKNINRDMATGEIEVLASSLTIINRADVLPLDSNHVNTEEARLKYRYLDLRRPEMAQRLKTRAKITSLVRRFMDDHGFLDIETPMLTKATPEGARDYLVPSRVHKGKFYALPQSPQLFKQLLMMSGFDRYYQIVKCFRDEDLRADRQPEFTQIDVETSFMTAPQVREVMEALVRHLWLEVKGVDLGDFPVMTFAEAERRYGSDKPDLRNPMELTDVADLLKSVEFAVFAGPANDPKGRVAALRVPGGASLTRKQIDEYGNFVKIYGAKGLAYIKVNERAKGLEGINSPVAKFLNAEIIEDILDRTAAQDGDMIFFGADNKKIVADAMGALRLKVGKDLGLTDESKWAPLWVIDFPMFEDDGEGGLTAMHHPFTSPKDMTAAELKAAPENAVANAYDMVINGYEVGGGSVRIHNGDMQQTVFGILGINEEEQREKFGFLLDALKYGTPPHAGLAFGLDRLTMLLTGTDNIRDVIAFPKTTAAACLMTEAPSFANPTALAELSIQVVK%22%2C%22identity_cutoff%22%3A0.3%2C%22sequence_type%22%3A%22protein%22%2C%22evalue_cutoff%22%3A0.1%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22results_content_type%22%3A%5B%22experimental%22%5D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%2228f00ca8faf9d6100f979dde21fd4eac%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22sequence%22%2C%22parameters%22%3A%7B%22value%22%3A%22MRTEYCGQLRLSHVGQQVTLCGWVNRRRDLGSLIFIDMRDREGIVQVFFDPDRADALKLASELRNEFCIQVTGTVRARDEKNINRDMATGEIEVLASSLTIINRADVLPLDSNHVNTEEARLKYRYLDLRRPEMAQRLKTRAKITSLVRRFMDDHGFLDIETPMLTKATPEGARDYLVPSRVHKGKFYALPQSPQLFKQLLMMSGFDRYYQIVKCFRDEDLRADRQPEFTQIDVETSFMTAPQVREVMEALVRHLWLEVKGVDLGDFPVMTFAEAERRYGSDKPDLRNPMELTDVADLLKSVEFAVFAGPANDPKGRVAALRVPGGASLTRKQIDEYGNFVKIYGAKGLAYIKVNERAKGLEGINSPVAKFLNAEIIEDILDRTAAQDGDMIFFGADNKKIVADAMGALRLKVGKDLGLTDESKWAPLWVIDFPMFEDDGEGGLTAMHHPFTSPKDMTAAELKAAPENAVANAYDMVINGYEVGGGSVRIHNGDMQQTVFGILGINEEEQREKFGFLLDALKYGTPPHAGLAFGLDRLTMLLTGTDNIRDVIAFPKTTAAACLMTEAPSFANPTALAELSIQVVK%22%2C%22identity_cutoff%22%3A0.3%2C%22sequence_type%22%3A%22protein%22%2C%22evalue_cutoff%22%3A0.1%7D%7D%2C%7B%22type%22%3A%22group%22%2C%22logical_operator%22%3A%22and%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_accession_info.initial_release_date%22%2C%22operator%22%3A%22greater%22%2C%22negation%22%3Afalse%2C%22value%22%3A%222018-01-01%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%5D%2C%22label%22%3A%22text%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22results_content_type%22%3A%5B%22experimental%22%5D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%22d7fdf929f5a7772c43dac85eda78e02c%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22sequence%22%2C%22parameters%22%3A%7B%22value%22%3A%22MRTEYCGQLRLSHVGQQVTLCGWVNRRRDLGSLIFIDMRDREGIVQVFFDPDRADALKLASELRNEFCIQVTGTVRARDEKNINRDMATGEIEVLASSLTIINRADVLPLDSNHVNTEEARLKYRYLDLRRPEMAQRLKTRAKITSLVRRFMDDHGFLDIETPMLTKATPEGARDYLVPSRVHKGKFYALPQSPQLFKQLLMMSGFDRYYQIVKCFRDEDLRADRQPEFTQIDVETSFMTAPQVREVMEALVRHLWLEVKGVDLGDFPVMTFAEAERRYGSDKPDLRNPMELTDVADLLKSVEFAVFAGPANDPKGRVAALRVPGGASLTRKQIDEYGNFVKIYGAKGLAYIKVNERAKGLEGINSPVAKFLNAEIIEDILDRTAAQDGDMIFFGADNKKIVADAMGALRLKVGKDLGLTDESKWAPLWVIDFPMFEDDGEGGLTAMHHPFTSPKDMTAAELKAAPENAVANAYDMVINGYEVGGGSVRIHNGDMQQTVFGILGINEEEQREKFGFLLDALKYGTPPHAGLAFGLDRLTMLLTGTDNIRDVIAFPKTTAAACLMTEAPSFANPTALAELSIQVVK%22%2C%22identity_cutoff%22%3A0.3%2C%22sequence_type%22%3A%22protein%22%2C%22evalue_cutoff%22%3A0.1%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%22f661f60060c97edaf30fd53a6a7fb565%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22strucmotif%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22residue_ids%22%3A%5B%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%5D%2C%22entry_id%22%3A%221C0A%22%7D%2C%22rmsd_cutoff%22%3A1%2C%22atom_pairing_scheme%22%3A%22ALL%22%2C%22exchanges%22%3A%5B%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%2C%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%5D%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22assembly%22%2C%22request_options%22%3A%7B%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22results_content_type%22%3A%5B%22experimental%22%5D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%22f2f865db95df56ed5a9f1ca5d26ee7f6%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22strucmotif%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22residue_ids%22%3A%5B%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%5D%2C%22entry_id%22%3A%221C0A%22%7D%2C%22rmsd_cutoff%22%3A1%2C%22atom_pairing_scheme%22%3A%22ALL%22%2C%22exchanges%22%3A%5B%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%2C%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%5D%7D%7D%2C%7B%22type%22%3A%22group%22%2C%22logical_operator%22%3A%22and%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_accession_info.initial_release_date%22%2C%22operator%22%3A%22greater%22%2C%22negation%22%3Afalse%2C%22value%22%3A%222018-01-01%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%5D%2C%22label%22%3A%22text%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22assembly%22%2C%22request_options%22%3A%7B%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22results_content_type%22%3A%5B%22experimental%22%5D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%224704f64a43d44cafeb6a0c997215164d%22%7D%7D
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22strucmotif%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22residue_ids%22%3A%5B%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%5D%2C%22entry_id%22%3A%221C0A%22%7D%2C%22rmsd_cutoff%22%3A1%2C%22atom_pairing_scheme%22%3A%22ALL%22%2C%22exchanges%22%3A%5B%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%2C%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%5D%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22assembly%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%229b9588ebf15af16f66cc9615f4cddf1f%22%7D%7D
https://doi.org/10.1038/nbt.3988
https://doi.org/10.1371/journal.pcbi.1007970
https://doi.org/10.1371/journal.pcbi.1008502

RCSB.org

Live demo
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Structure Summary Page: Similarity Queries

Macromolecules

r |
Proteins @) | Nucleic Acids / Hybrid )

Find similar proteins by: | Sequence ~ | (by identitycutoff) | 3D Structure [ Launch Structure Similarity Search
Entity ID: 2 100%
95%
Molecule Sequence Length Organism Details Image
90%
ASPARTYL TRNA 80% 585 ) A 2 o le b 22 Bl b oal Lol O %
SYNTHETASE ¢ Launch Sequence Similarity Search =
70% ’4&:&'«
SN
60% £gr2 A
50%
UniProt 40%
0,
Find proteins for p218g| 0% K12)) Explore o Go to UniProtKB:

Entity Groups @

RcsB.org  PDB-ID: 1c0a ‘Xzs



https://www.rcsb.org/structure/1C0A

RCSB.org

Remember to Toggle CSMs if Relevant

~ Advanced Search Query Builder @ Help
v Full Text @
v Structure Attributes @
v Chemical Attributes @

~ Sequence Similarity @ Help

MRTEYCGQLRLSHVGQQVTLCGWVNRRRDLGSLIFIDMRDREGIVQVFFDPDRADALKLASELRNEFCIQVTGTVRARDEKNINRDMATGEIEVLASSLTIINRADVLPLDSNHVNTEEARLKYRYLDLRRPEMAQRLKT
RAKITSLVRRFMDDHGFLDIETPMLTKATPEGARDYLVPSRVHKGKFYALPQSPQLFKQLLMMSGFDRYYQIVKCFRDEDLRADRQPEFTQIDVETSFMTAPQVREVMEALVRHLWLEVKGVDLGDFPVMTFAEAERR

Entry ID TMBN Sequence Type Protein v @  E-Value Cutoff 0.1 © Identity Cutoff 30 % (Integer only) @ Count = Clear
~ Sequence Motif @

v Structure Similarity @

~ Structure Motif @

v Chemical Similarity @

Return Polymer Entities v @ grouped by No Grouping v e Include Computed Structure Models (CSM) @ ( Count = Clear

queries from Structure Summary Pages of Toggle to Include CSMs

o CSMs aren’t included by default when launching
experimentally-determined entries

PDB-ID: 1c0a \3°



https://www.rcsb.org/structure/1C0A

Sequence Similarity Search Results

Search Query History Browse Annotations MyPDB

QUERY: Sequence Similarity = MRTEYCGQLRLSHVGQQVTLCGWVNRRRDLGSLIFIDMRDREGIVQVFFDPDRADALKLASELRNEFCIQVTGTVRARDEKNINRDMATGEIEVLASSLTIINRA | MyPDB Login = % Search API
DVLPLDSNHVNTEEARLKYRYLDLRRPEMAQRLKTRAKITSLVRRFMDDHGFLDIETPMLTKATPEGARDYLVPSRVHKGKFYALPQSPQLFKQLLMMSGFDRYYQIVKCFRDEDLRADRQPEFT
# QIDVETSFMTAPQVREVMEALVRHLWLEVKGVDLGDFPVMTFAEAERRYGSDKPDLRNPMELTDVADLLKSVEFAVFAGPANDPKGRVAALRVPGGASLTRKQIDEYGNFVKIYGAKGLAYIKVNE

RAKGLEGINSPVAKFLNAEIIEDILDRTAAQDGDMIFFGADNKKIVADAMGALRLKVGKDLGLTDESKWAPLWVIDFPMFEDDGEGGLTAMHHPFTSPKDMTAAELKAAPENAVANAYDMVINGYE
VGGGSVRIHNGDMQQTVFGILGINEEEQREKFGFLLDALKYGTPPHAGLAFGLDRLTMLLTGTDNIRDVIAFPKTTAAACLMTEAPSFANPTALAELSIQVVK AND Sequence Type = Protein
AND E-Value Cutoff = 0.1 AND Identity Cutoff = 30%

Manipulate Search ||~ Advanced Search Query Buiider © =

Search Summary

Search Summary ~ This query matches 816 Polymer Entities. 4_ Resu It Su mma ry
Refinements © I Alignment Reference Query v I< P b
Supictive Defermiration 110 25 of 816 Polymer Entities Page10f33 b W 25 v Sort by | | Score v

Methodology

() computational (796)
i otrmin 3 1COA: Entity 2 DourioadFie Ve e Dovriond gt |-——
‘%’ CRYSTAL STRUCTURE OF THE E. COLI ASPARTYL-TRNA SYNTHETASE :
—~ TRNAASP : ASPARTYL-ADENYLATE COMPLEX
Eiler, S., Dock-Bregeon, A.-C., Moulinier, L., Thierry, J.-C., Moras, D.

CSM Source Database
() AlphaFoldDB (790)

() ModelArchive (6)
(1999) EMBO J 18: 6532-6541

pLDDT Global Quality Score Released 1999-11-23
() 50.0-70.0 (4) Method X-RAY DIFFRACTION 2.4 A
(1) 70.0 - 90.0 (40) Chain ID B [auth A]
0 >90.0(752) © Explore in 3D Organism Escherichia coli
Macromolecule ASPARTYL TRNA SYNTHETASE

Scientific Name of Source Sequence Match  Sequence Identity: 100%, E-Value: 0, Region: 1-585
Organism
(C) Thermus thermophilus (8) p 50 o z 20 : o0 : 3 5 50 : ! S

0 50 100 150 200 250 300 350 400 450 500 550
[ Glycine max (7) QUERY <~ equence
(0) Schistosoma mansoni (7) 1C0A2 | © Alignment
() Zea mays (5)
() Mycobacterium ulcerans str. Harvey (4) 1EQR: Entity 1 Download File View File Download Alignment
M Sponailla lacustris (4) _ﬂ

RcsB.org  Query: Seguence Similarity Search on 1c0a_2



https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22sequence%22%2C%22parameters%22%3A%7B%22value%22%3A%22MRTEYCGQLRLSHVGQQVTLCGWVNRRRDLGSLIFIDMRDREGIVQVFFDPDRADALKLASELRNEFCIQVTGTVRARDEKNINRDMATGEIEVLASSLTIINRADVLPLDSNHVNTEEARLKYRYLDLRRPEMAQRLKTRAKITSLVRRFMDDHGFLDIETPMLTKATPEGARDYLVPSRVHKGKFYALPQSPQLFKQLLMMSGFDRYYQIVKCFRDEDLRADRQPEFTQIDVETSFMTAPQVREVMEALVRHLWLEVKGVDLGDFPVMTFAEAERRYGSDKPDLRNPMELTDVADLLKSVEFAVFAGPANDPKGRVAALRVPGGASLTRKQIDEYGNFVKIYGAKGLAYIKVNERAKGLEGINSPVAKFLNAEIIEDILDRTAAQDGDMIFFGADNKKIVADAMGALRLKVGKDLGLTDESKWAPLWVIDFPMFEDDGEGGLTAMHHPFTSPKDMTAAELKAAPENAVANAYDMVINGYEVGGGSVRIHNGDMQQTVFGILGINEEEQREKFGFLLDALKYGTPPHAGLAFGLDRLTMLLTGTDNIRDVIAFPKTTAAACLMTEAPSFANPTALAELSIQVVK%22%2C%22identity_cutoff%22%3A0.3%2C%22sequence_type%22%3A%22protein%22%2C%22evalue_cutoff%22%3A0.1%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%22f661f60060c97edaf30fd53a6a7fb565%22%7D%7D

Structure Similarity Search Results

Refine Search

Search Query History Browse Annotations MyPDB

QUERY: Structure Similarity WHERE ( Entry ID = "1COA" AND Chain ID = "B" AND Shape Match = "Strict" ) AND Structure Determination Methodology = "computational”

~ Advanced Search Query Builder @

Search Summary  This query matches 715 Polymer Entities.

Refinements @

Structure Determination

IMethodology 1 to 25 of 715 Polymer Entities

() computational (715)

CSM Source Database @/
() AlphaFoldDB (714)
() ModelArchive (1)

pLDDT Global Quality Score

() 70.0-90.0 (18)
) > 90.0 (697)

Scientific Name of Source
Organism

() Arabidopsis thaliana (2)

() Methylobacillus flagellatus KT (2)

() Streptococcus mutans UA159 (2)

() Thiobacillus denitrificans ATCC 25259
@

() Acaryochloris marina MBIC11017 (1)

() Acidiphilium cryptum JF-5 (1)

() Acidithiobacillus ferrooxidans ATCC
23270 (1)

() Acidithiobacillus ferrooxidans ATCC
53993 (1)

() Acidobacterium capsulatum ATCC
51196 (1) © Explore in 3D

-- Tabular Report -- v

Page10of29 P W 25 v Sortby | Score

(=) AF_AFA3N1F3F1: Entity 1

Computed structure model of Aspartate--tRNA ligase

AlphaFold DB
pLDDT (global)
Chain ID
Organism
Macromolecule
Structure Match

AlphaFold DB
pLDDT (global)
Chain ID
Organism
Macromolecule
Structure Match

RcsB.org  Query: Structure Similarity Search on 1c0a.B

AF-A3N1F3-F1

94.52
A
Actinobacillus pleuropneumoniae serovar 5b str. L20

MyPDB Login = & Search API

Help

@ Al O Selected &

Download File

Aspartate--tRNA ligase

© Align in 3D <afmmmrt Align Chains

AF_AFB3GY37F1: Entity 1

Computed structure model of Aspartate--tRNA ligase

AF-B3GY37-F1
94.58
A
Actinobacillus pleuropneumoniae serovar 7 str. AP76
Aspartate--tRNA ligase
© Align in 3D

Download File


https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22structure%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22entry_id%22%3A%221C0A%22%2C%22asym_id%22%3A%22B%22%7D%2C%22operator%22%3A%22strict_shape_match%22%7D%7D%2C%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_entry_info.structure_determination_methodology%22%2C%22value%22%3A%22computational%22%2C%22operator%22%3A%22exact_match%22%7D%7D%5D%2C%22logical_operator%22%3A%22or%22%2C%22label%22%3A%22rcsb_entry_info.structure_determination_methodology%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%5D%2C%22logical_operator%22%3A%22and%22%2C%22label%22%3A%22text%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22polymer_entity%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%2234c77c1f70594605645e42679419f72d%22%7D%7D

Alignment Visualization

RCSB.org

Pairwise Structure Alignment

This tool allows the selection of protein 3D structures for alignment. Use an existing PDB or Computed Structure Model entry ID, upload a local file with atomic
coordinates, or enter a URL of a file on the web

» Compare Protein Structures

£+ Alignment API

Chain RMSD TM-score Identity Equivalent Residues Sequence Length Modelled Residues
‘ 1C0A B 2 5 = z 585 585
IAF_AFA3N1F3F1 A 0.75 0.98 75% 585 591 591
Sequence Alignment in 3D 4 Export ¥ ‘ | D Copy Link
r T T T T T T T T T T T
i 0 50 100 150 200 250 300 350 400 450 500 550 o
icorsmmn |

AFAF. m | ®
AN

This view is only linked when searching for similar chains
(and not available when searching for assemblies)

Alignment Between 1c0a.B and AF_AFA3N1F3F1.A

it

&

g



Structure Summary Page: Ligand Focus View

Structure Summary Structure Annotations Experiment Sequence Genome Ligands Versions
5 . I Display Files v @ Download Files v | Jo=EV]
€  Googcahseh1® Y =R [
»
’ 1COA

CRYSTAL STRUCTURE OF THE E. COLI ASPARTYL-TRNA SYNTHETASE : TRNAASP :
ASPARTYL-ADENYLATE COMPLEX

PDB DOI: https://doi.org/10.2210/pdb1C0A/pdb NAKB: 1COA

Classification: LIGASE/RNA
Organism(s): Escherichia coli
Expression System: Escherichia coli
Mutation(s): No @

Deposited: 1999-07-15 Released: 1999-11-23
Deposition Author(s): Eiler, S., Dock-Bregeon, A.-C., Moulinier, L., Thierry, J.-C., Moras, D.

Exper Data Snap wwPDB Validation @ © 3D Report | Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
© Explore in 3D: Structure | Sequence Annotations Resolution: 2.40 A P — — o 21
. jon Report | 8 |
5 8 . Clashscore 3 et

e il o) 3D Focus on ngand of Interest Ramachandran outlicrs IS 0 P .5
Global Symmetry: Asymmetric - C1 o Sidechain outliers I D .05
Global Stoichiometry: Monomer - A1 @ RSRZ outliers I P (5
RNA backbone IS D .65

Find Similar Assemblies : -~

P el t sl Xy trcares
[ S ——————

Biological assembly 1 assigned by authors.
Ligand Structure Quality Assessment @

RcsB.org  PDB-ID: 1cOa



https://www.rcsb.org/structure/1C0A

Define Structure Motifs using Mol*

Sequence of 1COA|CRYS... ¢ Chain + 1:ASPARTYL.. ¢+ AfauthB] = @ Q Structure

GGAGCGG 4SU AGUUCAG H2U CGG H2U H2U AGRAUACCUGCCU QUO UCACGCAGGGG G7M UCGCGGG SMU PSU CGAGUCCCG PSU CCGUUCCGCCA

1COA | CRYSTAL STRUCTURE O... [
sembly
Toggle the “Selection  |umor pefineass...
Mode” X off
o AMO 831 | E [auth A] ® =
2 Residues Selected ®

Select residues in 3D to

#. Measurements

include in your search. | Q structure motir search

Make sure to active the
“Selection Mode”.

[ Submit Search
1. ARG 217 | B [auth ...

1t
9
<
o

2.ARG 537 |Blauth... 3 MV

al

® Components 1C0A

1 Preset +| Add =

Polymer Gptoon @ 0O

Controls to Define
Structure Motif Queries

—
lon Ball & Stick ©

o

[Focus] Target  Balastck © @O

[Focus] Surroundings 54 @ ©

' Unit Cell P 43212 ®

i# Density

RcsB.org  Ligand Focus View on AMO in 1cOa



https://www.rcsb.org/3d-view/1C0A?preset=ligandInteraction&label_asym_id=E

RCSB.org

Structure Motif Search Results

QUERY: Structure Motif = 1COA (B_1-217 [ARG] AND B_1-537 [ARG]) AND RMSD Cutoff = 1 AND Atom Pairing = "All Atoms" AND Structure Determination Methodology = MyPDB Login =~ % Search API

"computational”

~ Advanced Search Query Builder @

Search Summary This query matches 6,073 Assemblies.

Refinements @
Structure Determination
Methodology

() computational (6,073)

CSM Source Database

() AlphaFoldDB (5,974)
() ModelArchive (39)

pLDDT Global Quality Score
[ <50.0 8)

() 50.0 - 70.0 (247)

(] 70.0-90.0 (1,210)

() >90.0 (4,608)

Scientific Name of Source
Organism

() Zea mays (95)

(7] Glycine max (85)

() Homo sapiens (75)

(7) Danio rerio (72)

1 to 25 of 6,073 Assemblies

®© Explore in 3D

&
ey

Help

-- Tabular Report -- v @ Al O Selected &,

Page10of243 P W 25 v Sort by | Score v

=) AF_AFQ67KH4F1: Assembly Downioad Fe

Computed structure model of ATP phosphoribosyltransferase regulatory subunit

AlphaFold DB

pLDDT (global) 92.12

Global Symmetry: Asymmetric - C1

Oligomeric Count 1

Structure Motif Match @ ©Alignin3D RMSD: 0.26 A - ARG:A-114, ARG:A-321

?

Align Motif Residues ,
AF_AFQS Download File

Ed

Computed structure model of Histidine--tRNA ligase

AlphaFold DB

pLDDT (global) 93.86

Query: Structure Motif Search on Arg-217 and Arg-537 from 1c0a.B



https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22strucmotif%22%2C%22parameters%22%3A%7B%22value%22%3A%7B%22residue_ids%22%3A%5B%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%5D%2C%22entry_id%22%3A%221C0A%22%7D%2C%22rmsd_cutoff%22%3A1%2C%22atom_pairing_scheme%22%3A%22ALL%22%2C%22exchanges%22%3A%5B%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A217%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%2C%7B%22residue_id%22%3A%7B%22label_asym_id%22%3A%22B%22%2C%22struct_oper_id%22%3A%221%22%2C%22label_seq_id%22%3A537%7D%2C%22allowed%22%3A%5B%22ARG%22%5D%7D%5D%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22assembly%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%229b9588ebf15af16f66cc9615f4cddf1f%22%7D%7D

Structure Motif Alignment View

Sequenceof 1COA|CRYS.. ¢ Chain ¢ 1:ASPARTYL.. ¢ AfauthB] ¢ @ O Import

601 611 6208 630 640 650 660 670
GGAGCGG 45U AGUUCAG H2U CGG H2U H2U AGRAUACCUGCCU QUO UCACGCAGGGG G7M UCGCGGG 5MU PSU CGAGUCCCG PSU CCGUUCCGCCA » Open Files

» Download Structure

Session
3 Structure
2 structures u]
Nothing Focused KA
%, Measurements
Q_ Structure Motif Search
{0 Superposition
. @ Components 2 structures
[ Preset + Add =
1C0A Ball&Stick © @
1COA - Polymers Catoon ® [
1COA - Ligands Bal&Stick © 0O
| 4 1COA - lons Bal&Stick © 0O
1COA - Waters Ball&Stick © 0O
AF_AFQ67KH4F1 #1:026 A ® 0O
\b » AF_AFQ67KH4F1 #1:0.26... © O

| % ¥ Export Models

)—\5‘ } 1 Export Animation

I 11:26:00  Updated Ball & Stick in 9ms. =@ Export Geometry
I 11:26:00  Updated AF_AFQ67KH4F1 #1: 0.26 A - Polymers in Oms.
I 11:26:00 Updated Cartoon in 2ms.

ResB.org  Motif Alignment Between 1cOa and AF_AFQ67KH4F1; Global Structure Alignment

A\


https://www.rcsb.org/3d-view?loadPdbIds=%5B%7B%22pdbId%22%3A%221C0A%22%2C%22config%22%3A%7B%22props%22%3A%7B%22kind%22%3A%22motif%22%2C%22label%22%3A%221C0A%22%2C%22targets%22%3A%5B%7B%22labelAsymId%22%3A%22B%22%2C%22structOperId%22%3A%221%22%2C%22labelSeqId%22%3A217%7D%2C%7B%22labelAsymId%22%3A%22B%22%2C%22structOperId%22%3A%221%22%2C%22labelSeqId%22%3A537%7D%5D%7D%7D%7D%2C%7B%22pdbId%22%3A%22AF_AFQ67KH4F1%22%2C%22config%22%3A%7B%22props%22%3A%7B%22kind%22%3A%22motif%22%2C%22assemblyId%22%3A%22deposited%22%2C%22label%22%3A%22AF_AFQ67KH4F1%20%231%3A%200.26%20%E2%84%AB%22%2C%22targets%22%3A%5B%7B%22labelAsymId%22%3A%22A%22%2C%22structOperId%22%3A%221%22%2C%22labelSeqId%22%3A114%7D%2C%7B%22labelAsymId%22%3A%22A%22%2C%22structOperId%22%3A%221%22%2C%22labelSeqId%22%3A321%7D%5D%7D%2C%22matrix%22%3A%5B-0.824%2C-0.092%2C-0.559%2C0%2C0.116%2C-0.993%2C-0.009%2C0%2C-0.554%2C-0.072%2C0.829%2C0%2C55.692%2C43.955%2C-12.383%2C1%5D%7D%7D%5D

Summary: RCSB.org is a powerful tool for
CSM exploration

* Different ways to search for relevant Class Il aaRS entries
o Sequence search primarily finds aspartyl-RS
o Global structure search primarily finds aspartyl-RS
o Structure motif search finds all Class Il aaRS, even for other amino acids
plus ATP-binding paralogs

o In general: Different types of searching may be relevant and RCSB.org is
the one-stop-shop to run different search types

* Relevant CSMs identified from AlphaFold DB and ModelArchive
o Numerous aaRS predictions available from model organisms and
genomes with global health implications from AlphaFold DB
o NB: ModelArchive contains i.a. predictions relevant for climate change

RcsB.org  Varadi 2024, Nucleic Acids Res: Schwede 2009, Structure \38



https://alphafold.ebi.ac.uk/
https://modelarchive.org/
https://www.rcsb.org/search?request=%7B%22query%22%3A%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22group%22%2C%22nodes%22%3A%5B%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_comp_model_provenance.source_db%22%2C%22operator%22%3A%22exact_match%22%2C%22negation%22%3Afalse%2C%22value%22%3A%22ModelArchive%22%7D%7D%2C%7B%22type%22%3A%22terminal%22%2C%22service%22%3A%22text%22%2C%22parameters%22%3A%7B%22attribute%22%3A%22rcsb_entity_source_organism.ncbi_scientific_name%22%2C%22operator%22%3A%22exact_match%22%2C%22negation%22%3Afalse%2C%22value%22%3A%22Sphagnum%20divinum%22%7D%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%5D%2C%22logical_operator%22%3A%22and%22%2C%22label%22%3A%22text%22%7D%5D%2C%22logical_operator%22%3A%22and%22%7D%2C%22return_type%22%3A%22entry%22%2C%22request_options%22%3A%7B%22results_content_type%22%3A%5B%22computational%22%2C%22experimental%22%5D%2C%22paginate%22%3A%7B%22start%22%3A0%2C%22rows%22%3A25%7D%2C%22sort%22%3A%5B%7B%22sort_by%22%3A%22score%22%2C%22direction%22%3A%22desc%22%7D%5D%2C%22scoring_strategy%22%3A%22combined%22%7D%2C%22request_info%22%3A%7B%22query_id%22%3A%2244c247d1123f26d094c551789e8a85d6%22%7D%7D
https://doi.org/10.1093/nar/gkad1011
https://doi.org/10.1016%2Fj.str.2008.12.014
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Related Resources

AlphaFold: Highly accurate protein structure prediction
with AlphaFold. J. Jumper et al., Nature 596, 583-589
(2021).

o  AlphaFold DB: alphafold.ebi.ac.uk
RoseTTAfold: Accurate prediction of protein structures
and interactions using a three-track neural network. M.
Baek et al., Science 373, 871-876 (2021).
ModelArchive: Computational Structural Biology group
at the SIB - Swiss Institute of Bioinformatics and the

Biozentrum University of Basel
o ModelArchive: modelarchive.org

ModelCIF: An Extension of PDBx/mmCIF Data
Representation for Computed Structure Models. B.
Vallat et al., J Mol Biol, 168021 (2023).

Open-access data: A cornerstone for artificial
intelligence approaches to protein structure prediction.

S. K. Burley, H. M. Berman, Structure 29, 515-520 (2021).
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