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Background Information Slides

Slides with a green title are provided as background information and 
can be presented and discussed at the meeting by request.

Main slides appear with blue titles

Underlined text indicates an active link
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Introductions to Participants 

Advisory Committee (full Roster)

• Returning: Paul Adams (Chair), Peter Andolfatto, Bridget Carragher, Wah Chiu*, Kirk Clark, 
Robert B. Darnell, Roland Dunbrack, Paul Falkowski, Thomas Ferrin, Mandë Holford, Cathy 
Peishoff, Sue Rhee, Torsten Schwede, Lance Stewart

• Welcome: Kevin H. Gardner, Takita F. Sumter
• Retiring: Judy Blake**, Paul Craig (observer; now on sabbatical with RCSB PDB), Jill Trewhella

RCSB PDB Participants

• Director: Stephen K. Burley; Director Emerita: Helen M. Berman; UCSF Site Head: Andrej Sali
• Operations Team Members

○ Rutgers: Zukang Feng, Robert Lowe, Jasmine Young, Christine Zardecki
○ UCSD: Jose Duarte (Site Manager), Yana Rose

Federal Funder Representatives 

• Steven Ellis (NSF), Paula Flicker (NIGMS), Jerry Li (NCI), Amy Swain (DOE), 
Ramana Madupu (DOE) 

3*joining late, **unable to participate

https://docs.google.com/document/d/1aTmk-LCX7_0_kQNJqokY3OD7_n9GClmfbON88VFyiJM/edit?usp=sharing
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Overview and
2021 Highlights

Stephen K. Burley

2021 Journals with RCSB PDB publications
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Protein Data Bank History

• PDB 1st Open Access digital data resource in biology
• Founded in 1971 with 7 X-ray structures of proteins
• Single global archive for protein and DNA/RNA 

experimental structures
• Today, Open Access to >188,000 structures

• wwPDB collaborates on management of the archive
○ Atomic Coordinates: US (RCSB PDB), EU (PDBe), 

and Japan (PDBj)
○ Related Experimental Data: 

PDB (MX), BMRB (NMR), and 
EMDB (3DEM maps)

• Honored the FAIR, FACT, and TRUST  Principles 
since inception Structures that Inspired Launch of the PDB
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FAIR Principles

6Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. 
Sci Data (2016) 3: 160018 doi: 10.1038/sdata.2016.18

https://doi.org/10.1038/sdata.2016.18
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FACT Principles

7
van der Aalst W. M. P., Bichler M., and Heinzl A., “Responsible data science,” 
Bus Inf. Syst. Eng. (2017) 59: 311–313 doi: 10.1007/s12599-017-0487-z 

https://doi.org/10.1007/s12599-017-0487-z
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TRUST Principles

8

Lin, D., Crabtree, J., Dillo, I. et al. The TRUST Principles for digital repositories. 
Sci Data (2020) 7: 144 doi: 10.1038/s41597-020-0486-7

https://doi.org/10.1038/s41597-020-0486-7
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RCSB PDB: Driving Breakthroughs
in Research and Education

9

Millions of

Deposition, Validation, Biocuration, Remediation

Data Standards, Integration, Storage, Access 

Web Portal, Search/Analysis, 3D Visualization

Website and In-person Outreach

~700K
Unique Users 
in 2021

57,000

PDB 
structures

>187K 

>450
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~250 Structures Released Per Week

10
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Publicly Available PDB Data

Background Information: https://www.rcsb.org/pages/about-us/index

11

https://www.rcsb.org/pages/about-us/index
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Remembering John Westbrook

12

As Data & Software Architect Lead of the RCSB PDB, John was 
central to the design and development of infrastructure and 
services to acquire, curate, archive, and deliver 3D 
macromolecular structure data to the broad community of PDB 
users. 

His work helped establish the PDBx/mmCIF data dictionary and 
format as the foundation of the modern Protein Data Bank (PDB) 
archive.

John D. Westbrook Jr (1957–2021) Acta Cryst (2021) D77: 
1475-1476 doi: 10.1107/S2059798321011402.

For more than 25 years John 
supported Rutgers, RCSB PDB, and 
millions of data users worldwide 
with his vision and passion for 
innovative databases, ontologies, 
and other technologies for 
management of complex biological 
data. 

https://doi.org/10.1107/S2059798321011402
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2021 Highlights

• 14,571 new PDB depositions
• 2,539 new ligands

• 185,541 released structures
• 2.3 billion data downloads from 

wwPDB sites combined
• Many millions of RCSB.org users

• ~700,000 PDB101.RCSB.org users
• 3 poster prizes for RCSB PDB 

undergraduate researchers
13
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2021 Highlights
IQB Boot Camp 
Scientific Communication

Pairwise Structure Alignment

HS Video Challenge

2021>14K  depositions (>850 SARS-CoV-2)

1
4

PDB50 read into 
Congressional 

Record

Chemical 
Sketch

Ligand 
Validation

BioArt Award
RU: Undergraduate Course 
Drugs and the Brain

PDB50
Celebration
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Biocurator Milestone: 

>10,000 Depositions Processed

15



RCSB.org

Impact of COVID-19 on Operations

• Remote since March 2020
○ Regular All Hands and social 

hours in addition to standing 
meetings

• Biocuration of SARS-CoV-2 
structures prioritized
○ >1,900 structures released as 

of March 9, 2022
○ 925 released in 2021 

• Pandemic-related traffic to  
PDB-101 peaked in 2020

• Related resources updated 
weekly at RCSB.org/covid19

16
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Return to Office

• Hybrid office at Rutgers, 
UCSD, UCSF 
○ Will continue until institutions 

change policy and/or 
○ Organization needs dictate 

otherwise
• Shared offices follow local 

social distancing guidelines
• Classes taking place in-person
• Current plans for in-person 

undergraduate summer 
research 

17
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New Team Members

• Paul Craig: Visiting Scholar (UCSD + Rutgers)
Sabbatical of collaboration on UXD, 
documentation, …

• Henry Chao: DevOps Lead (Rutgers)

• Connor Parker: Scientific Software Developer 
(Rutgers); working with RCSB PDB before 
graduate school in the fall

Recruitment, Interviews, and hiring are ongoing; 
More to come...

18
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Questions and 
Comments?

19
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Data Deposition, 
Validation, Biocuration, 
Archive Management

Jasmine Young

20
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2021 wwPDB Deposition/Biocuration Statistics

• 14,571 new depositions
(15,436 in 2020; 13,377 in 2019)

• 5,687 RCSB PDB-biocurated
(7,190 in 2020; 5,523 in 2019)

• Biocuration workload is 
geographically-balanced
○ 38.1% Americas, Oceania
○ 33.0% Europe, Africa
○ 28.0% Asia

21

Africa 
<1%

Depositor Location
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Deposition/Validation/Biocuration in 2021

• OneDep System for Deposition, Validation, and Biocuration: 

12 software upgrades; improvements included Mol* 3D assembly 

views for depositors, inclusion of extended PDB IDs and DOIs in 

PDBx/mmCIF data files, and validation and other enhancements 

• Improved automation for biocurating incoming depositions
○ 76% of new entries now pass automatically through Entity Transformer 

module standardizes polymer and non-polymer entity representation

○ 25% pass without biocurator assistance through sequence processing 

○ 57% pass automatically through ligand processing

22



RCSB.org

Recent Validation Report Enhancements

23

• Available for all released 3DEM PDB structures and EMDB maps
○ Include images for deposited masks and improved map-model overlay 

• Provided in PDBx/mmCIF to make validation data more 

interoperable with the archival format and more 

“database-friendly”
○ Easier to interpret (more “readable” by humans)

○ Contains a high-level summary and easier access to residue-level 

information 

• More prominent labeling of the types of validation reports 
○ e.g., For Manuscript Review vs. Not For Manuscript Review

https://www.wwpdb.org/validation/2017/FAQs#types
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Communicating Data Quality to 
Depositors and Journals

• OneDep submission blocked for certain data errors 

(e.g., physically impossible values)

• Outliers highlighted in the wwPDB validation reports
○ Biocurators highlight major issues for depositor correction

○ Depositors must download and accept data quality assessed in the 

validation reports for submission

• Many journals require wwPDB Validation Report with manuscript 

submission
○ Validation reports with For Manuscript Review watermark provided by 

biocurators 
24
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Types of wwPDB Validation Reports
Official Report: For Manuscript Review Preliminary Report: Not For Manuscript Review

25
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3DEM Growth: Higher Resolution/Complexity 

• Continue rapid growth in 
3DEM deposition 
○ 4254 new structures in 2021 

(53% increase versus 2020) 

• Some 3DEM structures reaching 
resolution limits comparable 
to MX

• Complexity continues to grow 
(see 2022 RCSB PDB Calendar)

• 2022 should see total 3DEM 
holdings exceed NMR

26

https://pdb101.rcsb.org/learn/flyers-posters-and-calendars/calendar/2022-calendar-revolutionizing-structural-biology-with-3dem
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Community Development of 3DEM Validation

2020 EM Data Management Workshop
• White paper to be submitted soon
• Recommendations include

○ Show calculated and 
author-provided FSC curves in 
the same plot (Implemented)

○ Include which types of model 
restraints were used  

○ Include a map-model FSC plot 
to indicate correlation 
between the experimental 
map and one computed from 
the model as a function of 
resolution

EMDR and Validation Challenges  
• EMDR funded by NIGMS 

R01GM079429-12 (Chiu, PI)
• Promotes community 

development of validation and 
standards

• Produces best models against 
selected maps

• Explores model metrics with focus 
on fit-to-map

• Burley now Rutgers PI on EMDR 
R01 submission to NIGMS

27
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Plans for 3DEM-related Improvements

Completed/Ongoing

• Enhanced validation reports

• Better streamlined release 
between PDB and EMDB  

• Made deposition of 
half-maps mandatory

• More mandatory metadata 
items

• Increasing controlled 
vocabularies 

Future Plan 

• Distribute status information 
of unreleased entries

• Improve metadata checking 
with more rigorous validation

• Streamline deposition

• Provide per-amino acid fitting 
to map

28



RCSB.org

PDB Archive Growth in 2021

Year-end holdings  > 185K structures

• 12,602 new structures released 
(14,044 in 2020; 11,501 in 2019)

Data In Storage

• OneDep data: 31.3 TB 
• PDB ftp (legacy + versioned): 923 GB 
• EMDB ftp: 4.5 TB

Storage for all Deployed Core Archive Services: 109 TB

• Redundant copies of all ftp servers, map and 
model services, images, and annual snapshots

CoreTrustSeal certification (through April 2024) 
(CoreTrustSeal.org)

29All PDB Statistics

http://coretrustseal.org
https://www.rcsb.org/stats
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Archive Management and PDB Exchange 
Dictionary Enhancements

PDB Core Archive

• Distribution of PDBx/mmCIF- 
formatted validation reports

• Distribution of individual Chemical 
Component definition files

• Better-organized inventory lists

• Standardized SARS-CoV-2 annotation

• Standardized Chemical Component 
Dictionary (CCD) synonyms

PDBx/mmCIF Dictionary 
• Better support for X-ray data: 

anisotropic diffraction limits, unmerged 
reflection data, and anomalous 
diffraction data

• Support for extended PDB ID and DOI

• Support enhanced assembly files 

• Better collection of starting model

• Support better-organized CCD 
synonyms 

• Support 3DEM improvements

• Repackaging of dictionaries on GitHub 30

http://www.wwpdb.org/news/news?year=2021#613b93b3ef055f0
3d1f222cf

http://www.wwpdb.org/news/news?year=2021#613b93b3ef055f03d1f222cf
http://www.wwpdb.org/news/news?year=2021#613b93b3ef055f03d1f222cf
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Chemical Reference Data Growth
Improved Access: Individual Chemical 
Component entries are available for download 
as individual files from the PDB archive 

>36K Chemical Component Definitions  
• 2538 new in 2021 (2683 in 2019, 3143 in 2020)
• 3137 updated (2708 in 2019, 4334 in 2020)

~1K Biologically Interesting molecule 
Reference Dictionary (BIRD) Definitions

• 29 new in 2021 (9 in 2019, 170 in 2020)
• 3 updated (4 in 2019, 144 in 2020)

Definitions Enhanced by External Resources
CCDC, PubChem, ChEMBL, ChEBI, DrugBank, Pharos, CAS

31

PRD_900007

PRD_900012

MAN
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Questions and 
Comments?

32
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Data Exploration
(RCSB.org)

Yana Rose

33
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RCSB.org Services Overview

34

• Data Integration
○ Loading PDB archival data
○ Generating data derived from archival 

contents
○ Integrating data from external resources

• Data Access
○ Search services 
○ Data delivery services

• Data Exploration
○ Resources that help users explore, 

visualize, and analyze PDB data
○ MyPDB: stores searches, sends alerts 

when related data are released
○ Related content: documentation, news, 

newsletters, etc.
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New: Structure Motif Search 
A new service finds structures containing a small number of specific amino acids in proximity

• Query can be constructed from 

Mol* (3D visualization) or 

Advanced Search

• Structure motif matches can be 

visualized in Mol* 
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Small Molecule Search Options

• Chemical sketch tool: web-based tool to 

build chemical drawings to search for small 

molecules in the PDB, based on chemical 

drawing tool Marvin JS from ChemAxon

• Molecular Definitions search results option: 

capability to perform integrated searches 

and return components as defined in the 

Chemical Component Dictionary (CCD) and 

Biologically Interesting molecule Reference 

Dictionary (BIRD)
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New: Integration with External Resources

• Glycosylation resources: 

GlyTouCan, GlyCosmos, and 

GlyGen

• New membrane protein 

annotations from OPM, PDBTM, 

and MemProtMD (in addition to 

mpstruct)

37
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New: Streamlining Search Results

Filtering of highly-similar
Search Results based on
● Sequence Identity
● UniProt ID
● Group Deposition ID
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3D Protein Feature View

3D Protein Feature 
View can be easily 
accessed from SSP

Users can view and select sequence features in specific symmetry partners.  
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New: Ligand Quality Assessment at RCSB.org 

40

• New graphics summarize the fitting 
quality of the Ligand of Interest on 
Structure Summary pages

• Clicking on the bar will take the user to 
the Ligands tab for more information 
about this ligand in this particular entry 
and across the archive

• Response to recommendation made at 
2019 RCSB PDB AC Meeting

FAD in PDB structure 5NAK

FAD in PDB structure 2CZ8
Shao et al. (2022) Structure 252-262.e4 doi: 10.1016/j.str.2021.10.003

https://www.rcsb.org/structure/5NAK
https://www.rcsb.org/structure/2CZ8
http://doi.org/10.1016/j.str.2021.10.003
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FAD in PDB structure 5NAK FAD in PDB structure 2CZ8

https://www.rcsb.org/structure/5NAK
https://www.rcsb.org/structure/2CZ8
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4
2

Search Architecture Driving RCSB.org
Background Information; RCSB Protein Data Bank: Architectural Advances Towards Integrated Searching and Efficient 
Access to Macromolecular Structure Data from the PDB Archive, https://doi.org/10.1016/j.jmb.2020.11.003

Rose et al. (2021) Journal of Molecular Biology 433, 166704 doi: doi.org/10.1016/j.jmb.2020.11.003

https://doi.org/10.1016/j.jmb.2020.11.003
http://doi.org/10.1016/j.str.2021.10.003
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2021 RCSB.org Usage Summary

RCSB.org 

• Google Analytics: ~4.7 million unique users  (~3.9 M in 2019)
○ 12 million sessions
○ 46 million page views
○ ~257.71 TB of data accessed 

• Internal tracking: ~7 million unique IP addresses

Data File Downloads 

• RCSB PDB: 1,828,603,104 downloads; 
604,544,570 (web), 1,224,058,534 (FTP)

• All wwPDB: 2,364,150,827 downloads;
719,560,727 (web), 1,644,590,100 (FTP)

External Utilization

• >450 external resources repackage and distribute data
• Biopharm/biotech companies use PDB data internally
• Protein structure prediction accelerated by artificial intelligence 

approaches depend upon open access to PDB data

43Tracked using Google Analytics and internal logging services

RCSB.org

2.1M sessions from US (GA)
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RCSB.org Traffic: Increase versus 2019 Visits

Google Analytics:
Unique Users

Internal Tracking: 
Unique IP Addresses

Google Analytics:
Page Views

Internal Tracking: 
Hits (all pages, images, files)

2021 4,674,456 6,845,233 46,686,818 2,154,402,236

2020 3,632,445 (incomplete data) 6,677,853 42,113,933* 1,692,857,853

2019 3,960,503 6,415,390 39,352,823 1,230,667,138

2018 3,595,930 4,784,921 36,484,191 1,286,305,223

We assume that Google Analytics filters out some robotic access; *Estimated page views; Google Analytics data for 2020 is incomplete. 44
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Customer Service and Improved Documentation

• Electronic Help Desk 
supports ~1,000 
conversations/year

○ Feature requests 
○ Request for guidance on usage
○ Bug reports

• New, detailed RCSB.org 
documentation 
○ Generated in tandem with 

RCSB.org development
○ Linked from RCSB.org 

features and top menu
○ Searchable from header 

search box

45
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Rutgers User Experience Design (UXD) Review

Spring Semester 2022: Two students in Master of 
Business and Science (MBS) Degree program

Goals

• Identify how undergraduate professors use 
RCSB.org in classroom

• Improve the usability and experience of the 
tools they frequently use

Process
• Research

○ Paul Craig organizing interviews with 
BioMolViz community

• Analyze
• Design wireframes
• Test
• Deliver recommendations

46

Treejack Testing
To find out how easily users 
can find information on the 
website

First-Click Testing
To verify that the first click a 
user makes on an interface 
to carry out a given task is 
clear and easy
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Questions and 
Comments?

47
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Outreach/Education
Christine Zardecki 

48
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2021: Celebrating 50 Years of the PDB

49

• 8 virtual symposia and webinars, 
each hosting hundreds of 
participants

○ Co-hosted with ASBMB, ACA, 
EMBL, Rutgers, ACS, Biophysical 
Society, Royal Society of Chemistry, 
Biophysical Society of Japan

○ Video recordings are being 
published on YouTube

• Special journal collections and 
publications

○ Nature 
○ Journal of Biological Chemistry 

• Related materials hosted at 
RCSB.org/pdb50

The inaugural event was sponsored by wwPDB 
Foundation and hosted 916 participants and 275 
posters; 209 student/postdocs were eligible for 
4 prize awards

https://rcsb.org/pdb50
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Journal Collections and Articles

50
RCSB.org/pdb50

http://rcsb.org/pdb50
http://rcsb.org/pdb50
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Special Projects Celebrating PDB50

51
RCSB.org/pdb50

PDB50 was noted in the 
Congressional Record 
(HTML | PDF)

Cookies for team members

http://rcsb.org/pdb50
https://www.congress.gov/congressional-record/2021/7/19/extensions-of-remarks-section/article/e772-1?q=%7B%22search%22:%5B%22%22%5D%7D&s=1&r=27
https://www.congress.gov/117/crec/2021/07/19/167/126/CREC-2021-07-19-pt1-PgE772.pdf
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Congressman Frank 
Pallone, Jr., who 
represents New 
Jersey's 6th district that 
includes Rutgers 
University, noted the 
50th anniversary of the 
PDB in the 
Congressional Record 
(HTML | PDF)

52

https://www.congress.gov/congressional-record/2021/7/19/extensions-of-remarks-section/article/e772-1?q=%7B%22search%22:%5B%22%22%5D%7D&s=1&r=27
https://www.congress.gov/117/crec/2021/07/19/167/126/CREC-2021-07-19-pt1-PgE772.pdf
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Recent SARS-CoV-2 Efforts

53

Molecules of the Month

Genome and Proteins Flyer 2021 BioArt Award

Research Intensive Summer Experience  at Rutgers

Clockwise, starting with upper left: Mary Agnes Balogun (Morgan State), Mickayla Bacorn 

(University of Maryland, Baltimore County), Cassandra Olivas (California State University 

Stanislaus), and Amy Wu Wu (University of Puerto Rico-Mayaguez)

Studied protease evolution across known Coronaviridae; 
2 awarded poster prizes at American Crystallographic 
Association Meeting; 1 at ABRCMS;  manuscripts in 
preparation
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Recent and Related Publications

(2021) American Scientist 109: 88-93 (2021) Proceedings of the National Academy of Sciences 

118 (30) e21057391181 doi: 10.1073/pnas.2105739118

(2022) Structure 30: P55-68.e2 doi: 

10.1016/j.str.2021.10.008

https://www.pnas.org/content/118/30/e2105739118
https://www.pnas.org/content/118/30/e2105739118
https://www.americanscientist.org/magazine/issues/2021/march-april
https://www.cell.com/structure/fulltext/S0969-2126(21)00376-2
https://www.cell.com/structure/fulltext/S0969-2126(21)00376-2
https://www.americanscientist.org/magazine/issues/2021/march-april
http://doi.org/10.1073/pnas.2105739118
http://doi.org/10.1016/j.str.2021.10.008
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2020 Summer of the “Coronaverse” Published

One-week Boot Camp: 35 student researchers studied 

sequence-structure evolution of the main protease

12 continued for 5 weeks to explore the other structures 

(3 supported by NSF REU)

55

Proteins: Structure, Function, and 
Bioinformatics (2021) doi: 
10.1002/prot.26250 

https://doi.org/10.1002/prot.26250
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PDB-101 Traffic: Increase over 2019 Visits

Google Analytics:
Unique Users

Internal Tracking: 
Unique IP Addresses

Google Analytics:
Page Views

Internal: 
Page Views

2021 692,526 906,103 2,310,472 4,104,583

2020 853,734 1,001,957 2,608,213 4,140,229

2019 665,958 749,005 1,989,074 3,632,911

2018 594,073 760,797 1,816,972 3,496,896

We assume that Google Analytics filters out some robotic access 56
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PDB-101 Traffic 2021 vs 2020
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RCSB PDB YouTube: 1.3M views in 2021

58
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PDB-101 in 2021: Beyond Covid-19 and PDB50

59

Opioids and 
Pain Signaling;  
>7K YouTube 
views  

• 2022 3DEM calendar 
• 9 Goodsell Molecular Landscapes
• Videos

○ Opioids and Pain Signaling
○ Experimental methods

• Health Focus: Drugs & Brain
○ HS Video Challenge
○ Undergraduate course

• Guide to Exploring Carbohydrates
• 3D Printed Model and Lesson Plan: 

Serum Albumin
• Molecule of the Month articles

Casein Micelle and 
Fat Globule in Milk

Cellulose Synthase

https://pdb101.rcsb.org/learn/videos/opioids-and-pain-signaling
https://pdb101.rcsb.org/learn/videos/opioids-and-pain-signaling
https://pdb101.rcsb.org/learn/flyers-posters-and-calendars/calendar/2022-calendar-revolutionizing-structural-biology-with-3dem
https://pdb101.rcsb.org/sci-art/goodsell-gallery
https://pdb101.rcsb.org/learn/videos/opioids-and-pain-signaling
https://pdb101.rcsb.org/learn/videos/methods-for-determining-atomic-structures
http://pdb101.rcsb.org/browse/drugs-and-the-brain
https://pdb101.rcsb.org/events/video-challenge/2021-awards
https://pdb101.rcsb.org/learn/guide-to-understanding-pdb-data/exploring-carbohydrates-in-the-pdb-archive
https://pdb101.rcsb.org/learn/3d-printing/3d-print-serum-albumin
https://pdb101.rcsb.org/learn/videos/opioids-and-pain-signaling
https://pdb101.rcsb.org/sci-art/goodsell-gallery/casein-micelle-and-fat-globule-in-milk
https://pdb101.rcsb.org/sci-art/goodsell-gallery/casein-micelle-and-fat-globule-in-milk
https://pdb101.rcsb.org/sci-art/goodsell-gallery/casein-micelle-and-fat-globule-in-milk
https://pdb101.rcsb.org/sci-art/goodsell-gallery/cellulose-synthase
https://pdb101.rcsb.org/sci-art/goodsell-gallery/cellulose-synthase
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2021 Boot Camp: Scientific Communication

RCSB PDB and the Rutgers Institute for 

Quantitative Biomedicine hosted virtual 

boot camps for 20 undergraduates/

graduates with a focus on Science 

Communication in Biology and Medicine. 

Students developed writing and 3D 

molecular visualization skills by 

collaborating on articles for the

Molecule of the Month series at PDB-101.

60
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Questions and 
Comments?
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Operations
Stephen K. Burley

62
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John Westbrook (1957-2021)

• Outpouring of support from the global community

• Data & Software Architect Lead responsibilities have been divided 
among team members and services
○ Main projects have been split across Deposition/Biocuration/

Archiving and RCSB.org
○ Zukang now managing direct reports
○ Yana now project manager for RCSB.org

• Will re-examine the organization in July 2022 to inform recruiting 

63
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64

RCSB PDB Line Management
January 2022; Some resources shared with Rutgers
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NSF Equipment Supplement Impact

● Urgently required expansion of server and 
storage infrastructure now installed on 
both coasts
○ 50% increase in Server CPUs
○ 150% increase in Server Memory 
○ 200% increase in Solid State Disk 
○ 100% increase in Hard Disk

● Improved overall RCSB.org user 
experience (reduced latency, etc.)

● Expected growth can be accommodated 
through 2024-2025 for current RCSB.org 
services
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Join the multidisciplinary RCSB Protein Data Bank Team in 
Piscataway, NJ; San Diego, CA; or San Francisco, CA  

CAREER OPPORTUNITIES for 

SCIENTIFIC SOFTWARE DEVELOPERS 

Develop innovative analysis, integration, query, and visualization tools for 3D biomolecular 
structures at RCSB.org to help accelerate research and training in biology, medicine, and 
related disciplines.

Open Positions: Scientific Web Application Developer (Rutgers)
Scientific/Bioinformatics Software Developer (Rutgers)
Scientific Software Developer (UCSD)
Postdoctoral Researchers (UCSD/UCSF)

www.rcsb.org/pages/jobs
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Recruitment in 2021 

• Professional societies: American Crystallographic Association (ACA), 

American Society for Biochemistry and Molecular Biology (ASBMB), 

BioXFEL, International Society for Computational Biology (ISCB), 

Nature, Society for Advancement of Chicanos/Hispanics and Native 

Americans in Science (SACNAS)

• Informal postings: Black Women in Computational Biology Network, 

500 Queer Scientists, Facebook, Twitter, LinkedIn, CCP4 & pdbl 

bulletin boards

Background Information
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Diversity, Equity, and Inclusion 
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• Working closely with Rutgers in new University-wide initiative to 
○ Recruit, Retain, and Develop a Diverse Community
○ Promote Inclusive Scholarship and Teaching
○ Define Sustainable and Substantive Community Engagement
○ Build the Capacity of Leaders to Create Inclusive Climates
○ Develop an Institutional Infrastructure to Drive Change

• Working with UCSD Equity, Diversity, and Inclusion to 
○ Address barriers to success for our underrepresented faculty, staff, and students
○ Further our efforts toward inclusive excellence
○ Foster a more welcoming and supportive campus climate

• Working with UCSF Office of Diversity and Outreach to offer all campus community 
members an equitable, inclusive, welcoming, secure, responsive, and affirming 
environment that fosters mutual respect, empathy and trust

• Partnering with Rutgers School of Graduate Studies in program for underrepresented 
minority undergraduate training and recruitment to Ph.D. programs (2015-present)

○ Research Intensive Summer Experience at Rutgers
○ Nationally-acclaimed summer research program for outstanding undergraduates from diverse 

backgrounds
○ RCSB PDB scholars (21) funded in part for past 7 years via NSF supplement
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Strategic Initiatives
Stephen K. Burley

Andrej Sali
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Cloud Migration Plans for 2022
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• Set up on-premises server hardware for testing 
Docker Container deployment of RCSB.org backend services

• Convert RCSB.org backend services from current OpenStack 
configuration for deployment within Docker Containers

• Develop new orchestration tools for RCSB.org services, to 
interface with Kubernetes instead of OpenStack

• Deliver annual PDB core archive snapshots from AWS storage

• Deliver current PDB archive via ftp from AWS storage 
(updated weekly to accommodate newly released structures)
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PDB-Dev and Integrative Structure Validation

• PDB-Dev deposition system has been 
improved and streamlined

• Designed to interoperate with existing 
wwPDB OneDep system

• Version 1.0 Integrative Methods 
Structure Validation Report, including a 
Summary Table

• Stepping-stone to Bayesian validation of 
structures of all types (w/ Jeff Hoch et al)

• mmCIF development (cf, Model Archive) 

71I/HM Validation project funded by RCSB PDB.
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PDB-Dev Validation Report Example

Data Quality Fit of Model to Data

72https://pdb-dev-beta.wwpdb.org/Validation/PDBDEV_00000009/htmls/main.html

https://pdb-dev-beta.wwpdb.org/Validation/PDBDEV_00000009/htmls/main.html
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Vision for Global Federation of 
3D Structure Models and Experimental Data 
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Questions and 
Comments?
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Discussion
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RCSB PDB Team

National Science Foundation (DBI-1832184), 
National Institute of General Medical Sciences, 
National Institute of Allergy and Infectious Disease, and 
National Cancer Institute (NIH R01GM133198), and the 
US Department of Energy (DE-SC0019749)

Member of the 
Worldwide Protein Data Bank 
(wwPDB; wwpdb.org)

RCSB.ORG
info@rcsb.org

Funding

Management

Follow us
John D. Westbrook
In memoriam
1957-2021


