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Overview

Helen Berman



When Last We Met...

257 participants
35 travel awards
93 posters

PDB40 Speakers



= Established to support specific
wwPDB activities

= Advisory committee meetings

= Qutreach and education
activities, including seminars
and workshops

= QOctober 2012: Symposium in
Osaka, Japan
= 501(c)3 organization
= American, tax-exempt
association dedicated to

scientific, literary, charitable,
and educational purposes

= Fundraising on-going



Organizational Updates

= New wwPDB Advisory Committee Chair

= Soichi Wakatsuki (Institute of Materials
Structure Science-KEK, Japan)

= New RCSB PDB Advisory Committee Chair
= Cynthia Wolberger (Johns Hopkins)



Response to Major 2011
Recommendations

= Continue ongoing efforts to better represent ligands

* New tools and dictionaries developed for complex
ligands

= Estimate impact of D&A on annotation speed and
efficiency to help project load balancing
requirements

= |nitial load balancing outline drafted
* Impact testing to follow previous efforts

* Improve mobile device access to outreach and
education resources

= RCSB PDB Mobile



Funding: Strategy for Sustainability?

RCSB PDB competitive renewal funded by NSF
= January 2009 - December 2013
* Renewal due 2013

= PDBe competitive grant from Wellcome Trust

= January 2010 - December 2014

= PDBj competitive renewal funded by JST (Japan
Science & Technology Agency)

= April 2011 - March 2014

= BMRB competitive renewal funded from the National
Library of Medicine

= NLM will no longer fund BMRB after 2014



Vision

To provide a global resource for the advancement of
research and education in biology and medicine by
curating, Integrating, and disseminating biological
macromolecular structural information in the context of
function, biological processes, evolution, pathways and
disease states.

We will implement standards, and anticipate and develop
appropriate technologies to support evolving science.



Data In

* Improved tools for
deposition

* Improved data
processing efficiency
= Remediation review

= Biologically Interesting
molecule Reference
Dictionary (BIRD)

= New and improved
Common Tool
modules

= wwPDB Task Forces

Annotation common
4

Remediation



Depositions

Year Total Depositions | Deposited To Processed By
RCSB PDB | PDBj | PDBe | RCSB PDB | PDBj | PDBe
2000 2983 [ 2445 10 528 2297 158 528
2001 3287 2673 118 | 496 2408 383 496
2002 3565 2769 289 | 507 2401 657 507
2003 4830 3488 673 | 669 3135 1026 | 669
2004 5508 3796 900 | 812 3082 1614 | 812
2005 6678 4507 1166 | 1005 3563 2110 | 1005
2006 7282 | 5145 1052 | 1085 4252 1945 | 1085
2007 8130 | 5399 1603 | 1128 4703 2299 | 1128
2008 7073 5452 648 | 973 4106 1994 | 973
2009 8300 6715 527 | 1058 5069 2173 | 1058
2010 8878 6912 593 | 1373 5464 2041 | 1373
201 9250 | 7172 582 | 1496 5938 1816 | 1496
2012 6728 | 5273 | 344 | 1111 | 4522 | 1094 | 1111
TOTAL 82492 61746 8505 | 12241 50940 19310 | 12241

Last Updated: 5 Sep 2012

Entries in Archive

9965 depositions predicted for 2012
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Entries per year (Logarithmic Scale)
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Common Deposition and SPDB
Annotation Tool

The goal is to implement a set of common deposition
and annotation processes and tools that will enable the
wwPDB to deliver a resource of increasingly high
quality and dependability over the next 10 years.

= Addresses the increase in complexity and
experimental variety of submissions and the
Increase in deposition throughput

= Maximizes the efficiency and effectiveness of data
handling and support for the scientific community



Common Deposition and ePDB
Annotation Pipeline

Calculated

D ition Data upload, >
SPOSTON  oopesion  narvesting
Plpellne Interface 1° test and records, Cross Status :
P verification 4 references, metal
coordination) a - A
Client-side Standalone
Editor “  and integrated
Communication System
Workflow-Automation System
. Ligand Calculated
Annotation  sequence Processing Validati annotations Corraci Release ?rr:f;iﬁf;
. : - : (PISA, SITE & LINK -
P|pe||ne Processing ID’. Edit, reooraa Processing Statile
A Build ‘ 4 refere.nce_s, metal 4 4 4
coordination) ‘
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Task Forces PDB

PROTEIN DATA BANK
To collect recommendations and develop consensus on method-specific issues, including
validation checks that should be performed and identification of validation software applications.

X-ray Validation 3DEM Validation o
= 2008 Workshop = 2010 Meeting Vo Tos o
= 2011 Structure = Chairs: Richard SeE e
publication Henderson (Maps,
= Chair: Randy J. Read MRC-LMB), Andrej Sali
(University of (Models, UCSF)
Cambridge) = 2012 Structure
publication
NMR Validation Small-Angle Scattering
= 2009, 2011 meetings = July 2012 Meeting
= Chairs: Gaetano = Chair: Jill Trewhella
Montelione (Rutgers), (University of Sydney)

Michael Nilges (Institut = Report in progress
Pasteur)

= Report in progress




3DEM VTF Recommendations s
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Maps = ]
= Develop standards for assessing map resolution == (012 structure 20: 205-214

S5 R Henderson, A. Sali, M.L. Baker, B.
. i T:_"":”__- Carragher, B. Devkota, K.H.
and rel Iablllty === Downing, E.H. Egelman, Z. Feng, J.
=== Frank, N. Grigorieff, W. Jiang, S.J.

= Report map resolution in accordance with visible == ik, 0. Medalia, PA. Penceek,

.~ P.B. Rosenthal, M.G. Rossmann,

features :':‘j" M.F. Schmid, G.F. Schroder, A.C.
. L Tt Steve_n, D.L. Stokes, J.D. Westbrook,
= Collect annotations specific to each map type S5 German, W.Ch, G Keywedt,

SWUSL C.L. Lawson

= Validate map symmetry R
Map-derived models
= Assess models using X-ray VTF-recommended criteria

= Develop criteria for assessing model fit to map

Annotate sequences of all map components

Capability to archive coarse-grained model representations
Additional recommendations

= Establish benchmarks for methods development

= Establish deposition guidelines for publication of 3DEM structures

= Expand EMDataBank’s role to facilitate development of validation and
data standards




OC(=0)CCCC[C@@H]1 SCIC@@H]ZNC(=0)N[C@H]12

Data Out ’*

* Has exact structure OC(=0)CCCC[C@@H]1SC[C@@H]2NC(= ...
* Has sub-structure OC{=0)CCCC[C@@H]1SC[C@@' ™'/~

o Is very similar (95%) with OC(=0)CCCC[C@@mH]1¢ s’ soorme
.
.

Is similar (70%) with OC(=0)CCCCIC@@H]1SCIC! | e cormn Bt see o 2 [ SRR + pmeves

Super-structure of OC{=0)CCCC[C@@H]1SC[C@{

Smart suggestions 8m et
= Improved searching
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* Domain-based
structural alignments

= New Web Services e

Structure Summary: 3D Similarity Tab

Entity #1: Chains: A

Description: Cyclomaltodextrin glucanotransferase protein
Length: 683

28

Results for domain d3bmvad v

SCOP Domain ID d3bmva4 (chain 1) vs. representatives of other sequence clusters (chain 2)

PageDoﬂ » H View 1- 15 0f 92
Rank Results Domain 2 Title P-value = Score Rmsd Lenl Len2 %D  %Covl %Cov2
1‘ view ‘nguyaZ ‘Alpna-amylase AZguym-q 1.11E-16| 788.51‘ 2.61‘ 406| 331[ 22‘ 91‘ 97
2| view |PDP:4AEEJALPHA AMYLASE, CATALYT|  1.33E-15| 643.75  2.01 406 309 20 74| o7

3‘ view ‘d1jllha3 ‘neopullulanaseﬁﬂhA:124-{ 1.64E-14| 766.83‘ 3.21‘ 406| zaz‘ zz‘ 39‘ 94




RCSB PDB Mobile (] App Store
= Search the PDB, view gm= |

the latest structures, |e==f |

access your MyPDB |- s

account, view | —

Molecule of the Month
articles, and more

= Apple iOS platform
(iPad/iPhone/iPod)

= Android version in
development

CCCCCCCCCCCCCCCCC
account and annotate entries




2011 FTP & Rsync Data Downloads

RCSB PDB ] PDBe PDB;
2011: 282 million 2011: 59 million 2011: 38 million
2010: 159 million 2010: 34 million 2010: 16 million



Outreach

Educational Communities Research Communities

= PDB-101 packages = Task Force Meetings
together RCSB PDB = Professional society
resources of interest to meetings
teachers and students = Publications

= Meetings and events = Online resources

= Molecular Anatomy = PDB40 .. ™

Project

The Protein Data Bank at 40: Reflecting
on the Past to Prepare for the Future

:::::

Virus Structures
handout

PDB past and
present at
PDB40




Increasing Complexity

Number of ligands released per year Average Molecular Weight for Entries
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The Krebs Cycle

NADH, H*

Acetyl-CoA, H,0 CoA-SH

¥ tumarate hyaratase

succinate

NAD®, CoA-SH
GTP, CoA-SH

NADH, H', €O,
GDP, Pi



Deposition, Annotation and
Remediation

Jasmine Young



Annotation Team




Data In

Goal: Enable research and discovery in structural
biology and biomedical research through

= Capturing experimental data that defines
structures of macromolecules

= Maximizing the quality and completeness of data
= Representing data consistently



2012: RCSB PDB Annotating 69% of all
Depositions (3% Increase from 2011)

Year Total Depositions Deposited To Processed By
RCSB PDB | PDBj | PDBe | RCSB PDB | PDBj | PDBe
2000 2983 2445 10 528 2297 158 528
2001 3287 2673 118 | 496 2408 383 496
2002 3565 2769 289 | 507 2401 657 507
2003 4830 3488 673 | 669 3135 1026 | 669
2004 5508 3796 900 | 812 3082 1614 | 812
2005 6678 4507 1166 | 1005 3563 2110 | 1005
2006 7282 5145 1052 | 1085 4252 1945 | 1085
2007 8130 5399 1603 | 1128 4703 2299 | 1128
2008 7073 5452 648 | 973 4106 1994 | 973
2009 8300 6715 527 | 1058 5069 2173 | 1058
2010 8878 6912 593 | 1373 5464 2041 | 1373
2011 9250 7172 582 | 1496 5938 1816 | 1496
2012 6728* 5273 344 | 1111 4522 1094 | 1111
TOTAL 82492 61746 8505 | 12241 50940 19310 | 12241

Last Updated: 5 Sep 2012

*9956 depositions projected for 2012



Increasing Complexity
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Data In Systems

Current Deposition
= ADIT: deposition tool

= pdb extract: data
harvesting tool

= \/alidation Server

= SF-Tool: converts and
validates structure
factor data

= Ligand Expo: search
and browse released
ligands

Current Annotation

= Annotation pipeline integrated
with D&A Ligand Module

= Chemical component
dictionary and searching
tools

= Infrastructure for small
molecules & peptides

= Biologically Interesting molecule
Reference Dictionary (BIRD)
and searching tools

= Annotation system

NEAR future: wwPDB Common D&A System



Remediation

Archive

* Informs all processes
Performance

= Improves consistency & Analysis
In entry and archive
annotation

= Enhances chemistry Common DaA
representation

I Tool Annotation

Devc_alopment/ Practices
Better query refinement
capability

Remediation

Last remediation release: July 2011



Better Annotation of Biologically
Interesting Molecules

2011 remediation of inhibitors and
antibiotics informed the Target
development of an annotation

system that supports

= Searches of small molecules
and peptides against the new
Biologically Interesting
molecule Reference Dictionary
(BIRD)

= 2D and 3D views

= Comparative analysis of Hit
structures

= Building new BIRD definitions
= Use of existing templates to

maintain consistency in the
data presentation




Future Remediation 2012 - 2014

= Carbohydrates (RCSB PDB)
= Data analysis completed

* Protein modifications (PDBe)
= Data analysis completed

= Metal-containing ligands

= Translation of non-standard crystal frame
= Recalculation of B factors

= Translation of dissociated assemblies

= X-ray multiple models



Carbohydrate Remediation (RCSB PDB)

Issues

= Multiple representations in naming and linking
= Non-standard nomenclature and incomplete linkages
» Representation of branched polymers

Goal

= Represent data consistently within the archive, in agreement
with glycobiology community standards

* Enable searches for carbohydrates in the PDB archive

Plan

= |dentify and analyze carbohydrate-containing entries

= Create standard representation for branched polymers
* |ncorporate standard nomenclature

* Create a strategy for remediation



Carbohydrate Remediation

Scope
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carbohydrates
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Carbohydrate Remediation
Plan

* Represent carbohydrate molecules as polymers of
monosaccharides as appropriate

= Adopt glycobiology community standard nomenclature
(LINUCS and IUPAC)

LINUCS: [][b-D-GlcpNAc]{[(3+1)][a-L-Fucp]{}[(4+1)][b-D-Galp){[(2+1)][a-L-Fucp]{}}}

a-L-Fucp=-(1-2)=~b-D-Galp~(1-4 )slL A—0
IUPAC b-D-GlcplliAc Symbolic on
a-L-Fucp_(1_3)+ ‘ PDB lD: Zwmg



Protein Modifications (PDBe)

Problem

* |[nconsistent annotation of PMs in the archival files
results in the inability to search for these important
structures

Goal

= To identify, classify, and represent all natural
protein modifications consistently within the PDB
archive and mutually mapped to UniProtKB

Scope

= Chemically modified ribosomal protein including
post-translation



Remediated Data
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Common Deposition & Annotation Tool

Martha Quesada

1
.
W

PROTEIN DATA BANK

wwpdb.org



The Vision

Restraints BMRB BMRB

1%] : BMRB
Chemical Q) Eroclt'assmg Entry FTP
- shifts (o] =l
S NMR exp =
Data § details '8
Harvesting O < Xrayexp @© R
Tools o O details 3 PDB PDB ~
o) g X-ray SF g Processing Pipeline Entry wwPDB
c o i
= o
=) Hcé EM exp B FTP
<L E  Getails S EM maps EMDB
. . . v
Bl o Processing Pipeline Entry

Integrated Data Capture

Deliverables: Standardization, Quality and Efficiency

Supporting

= Larger and more complex biological molecules

= Expanded annotation

* |ncreased throughput: Automation and validation of routine submissions

W O R LD WTIDE

PDB

PROTEIN DATA BANK



wwPDB Common

Deposition and Annotation Pipeline

Deposition
. . Calculated
Pipeline Common Data upload, annotations Submission
iti ti (PISA, SITE & LINK i
." DGpOSItIOn Harves Ing records, cross Va||dat|0n
Interface references, metal
: A Client sid coordinates) | Progress
< )_(-Ray specific Ec;(i?cgrSI < Tracking/ Status
_EM specific Common for coordinate processing =
NMR specific Method specific as appropriate
Communication System
Workflow-Automation System
Annotation
Pipeline Ligand Calcula_ted
Sequence Processing VA annotations Manual Release
Processing ID, Edit, G/l ere (PISA, SITESIE Annotation Processing
; records, cross
Build references, metal

Green and yellow components are
common for X-ray, NMR, & EM processing

coordinates)

W O R LD WTIDE

PDB

PROTEIN DATA BANK



D&A Annotation Pipeline Deliverables
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D&A Deposition Pipeline Deliverables

Deposition
Pipeline
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Processing Modules

Sequence

Sequence Alignment Tool

identifier: resb067042  Instance: RCS8

W O RLDWIDE

PROTEIN DATA BANK
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Color legend: m_l Undo I[ Replace “ Insert I -l RNA]

~ 2012 Enhancements
= Chimeric proteins supported
=  Sequence match sorting ability

= Create new chemical definitions by
splitting or merging existing definitions

» Unit and integration testing at all sites

GUNIY
ARCAS
SERSY

RCSB PDB de\}éslbpers: Zukang Feng, John'nﬁ/estbrook, Raship Shah, Raul Sala, Dimitris Dimitropoulos

Ligand

2012 Enhancements

= Create new chemical definitions by splitting
or merging existing definitions
= [ntegration with Chemical Component
Dictionary
= Data file extractor User Interface
= Component archiving User Interface
= |n production at RCSB PDB & PDB;j
= Unit and integration testing at PDBe

Name: None Name COBALAMIN
Formula C62HB9 CoN13 014 P Formula CB2 HBB CoN13 014 P

Iy = .
-— = -
v-'/( - 4
N ~
LW 4
~ \
- -

O R L D W I D E

PROTEIN DATA BANK



Annotation Pipeline Deliverables

Web form data entry Automated
and editing Annotations

Semi-automated

Citation Title
» Deposition Hydrogen bonding and solvent structure in an a - BIOlOg |Ca| Assembl €S (P I SA)
~ Citation antibody interface. Crystal structures and
ki imiiin Automated Annotations
Bound Water Molecules and Conformational Stat u S |te enV| ron ment
[ Citation Author( Help Mediate an Antigen-Antibody Association L
Solvent Rearrangement in an Antigen-Antibody . SOIVent pOSItlon
Introduced by Site-Directed Mutagenesis of the . .
: : 2 Antibody Cortlbining Site ’ = Ll N kage review mOd u Ie
, Advisory and a I
Remarks Showing 1 to 3 of 3 entries - Secondary Stru Ctu re
X Polym_er_
Description Add Record Double-click on leftmost colu
' Crystallization Code was refactored where needed,
» Crystal Data Middleware & User Interfaces for
0 color legend: | Primary Key Column || New Row . L.
 Data Collection | review and editing were developed

W O R LD WTIDE

RCSB PDB Developers: Raul Sala, John Westbrook, Zukang Feng @PD B

PROTEIN DATA BANK



Validation Module

F R B

X-Ray VTF D&A Workflow Manager -
PDBe
API (wrapper) for module
External Software integration - RCSB PDB
Protein Geometry - MolProbity (Richardson lab)
Ligand Geometry - Mogul (CCDC) Pipeline - PDBe

Structure Factor - Xtriage, Phenix (P. Adams et al)

Internal Software Dictionary - RCSB PDB

Model Validation - EDS (PDBe)

DNA Validation - RCSB PDB

Crystallographic sym. Clashes - RCSB PDB

Ligand stereochemistry and assignment - RCSB PDB
Sequence Validation - RCSB PDB

R factor comparisons from common refinement
programs - bundled at RCSB PDB

Report PDF - PDB
°po © PDBe Developers: Swanand Gore, Tom Oldfield

RCSB PDB Developers: Zukang Feng, Huanwang
Yang, John Westbrook

W O R LD WTIDE

PDB

PROTEIN DATA BANK



Deposition Pipeline

-

wwPDB D&A Workflow Manager -
Annotators Internal Software PDBe

Webfcl?rrrilr;);;ezlsiePDBe Webform Middleware - PDBe
Validation Module - PDBe, RCSB PDB
Ligand Module widget - RCSB PDB
Sequence Module widget - RCSB PDB

Communication - RCSB PDB Dictionary - RCSB PDB

API (wrapper) for functional
components - RCSB PDB

PDBe Developers: Swanand Gore, Tom Oldfield, Robert Hulme,
Pieter Hendrick, Saqib Mir

RCSB PDB Developers: Zukang Feng, Huanwang Yang, Raul
Sala, Raship Shah, John Westbrook

W O R LD WTIDE

PDB

PROTEIN DATA BANK



g‘a Workload

“ ¢ Distribution

Distribution will take into account

» Restart of a deposition
session

= Advisory and funding
guidelines

= Time zone, to facilitate
“help” and
communication

= [oad balance based on
resource capacity

Single, wwPDB-branded, point of
contact for all new depositions
(e.g., http://wwpdb.org/deposit)

RCSB PDB Developers: Raul Sala, John Westbrook

Communication

Interface

VORLDVIDE

Test Conventional View | | Test Thoeacked View | Scbmit m

0PDB wwPDB Messaging Module
*ﬂl\ DATA BANK

Use form below 1o submt message

DEPOSITION I0:
massage_sebject DO00SS5
Repsonse 1o vakdason spot ‘ SUBJECE
Response 1) 45580460 560348 062-25| RE: Resporse 1 bbadd23s

Resgnse b Tabcas R0k 410
Response 1o Tbicas o441 98

MESSAGE:

Response 1o Tbicaa K0c-4A11 )
Resporee 1 4550469 52 4328.562.25
Resporse ) LOASI238 L2410
Response 1o baaddamb DL

Rasponse 1 bad2B D410 Y

Response b boadd28 1043

Response 1o 8505 F50-ub 52-257¢

Response b 063t 5365 4B 5T

Response b 6atab S)85 48957

Respense b atiab 365 48571

Response o S0ataas SIE5-& ST
Response o S50bS 50 BB 902 257

Showing 1% 60 of 60 eemies

Respanse b Tbkas 2k 4114 -W—-——]

wwPDB Messa(

SUBJECT: Response to bbadd288-f343-41bf-ah88-486
SENDER: Depositor
DATETIME: 2012-06-05 14:51:27

DEPOSITION ID: D000995

All of the C-alpha and C-beta atom coordinates have go
reflections that we misplaced earlier. We are hoping that
discover the source of super-linearity in the coordinates
on a 4 Angstrom vector. We agree that the real-space R
problem will be resolved when we upgrade the operating

» Look and feel of email
= Linked to web page content % Oisﬁlﬁ

PROTEIN DATA BANK



EM V1.0

= Dictionary enhancements
complete

= EM specific interfaces to be
implemented in October

= Large data file requirements to
be supported in the deposition
module to be implemented in
November

Future

= Additional visualization, data
harvesting

= Validation requirements from
EM VTF to be supported

NMR V1.0

= Dictionary data items in place

= Data requirements are
defined and mapped for
chemical shifts

= |ntegration of software for
PDB atom nomenclature
correspondence to NMR
experimental data in place

= D&A NMR User Interfaces to
be implemented in October

= Common D&A and ADIT-NMR
data exchange to be
implemented

WWWWWWWWW

PPPPPPPP



wwPDB Common D&A Tool Project Timeline - Actual

| Initiation |

Requirements
esign

Development
Test

Delivery

Concept

422007 2008 2009 2010 2011 2012 2013
etrea —
July 21 kick off -Development Remaining modules
- Concept delivered and integrated
- Initial design into functional pipeline
» Requirements, Technical Design = Delivery of 2 Modules || Full internal integration
= Technical Proof of Concept » Ligand module in testing
= Development begins production Public testing

2012 Deliverable: wwPDB Common D&A System Version 1.0

Able to process a file from deposition through annotation

Supports all existing D&A processes and procedures

Offers enhanced User Interfaces for functional modules and deposition process
(within reason)

Provides a “Work Flow” infrastructure that enables task tracking and automation

W O R LD WTIDE

PDB

PROTEIN DATA BANK



Y
Common LR o
D&A A7
Project Team
Experience,
Expertise and

Diverse Skills |
representing 2 9y
the broad SN
interests of
the wwPDB

W O RLDWIDE I I
¢$PDB  ‘pDEB :PDBe PDBj



Data Out: Website Features

Peter Rose, Philip Bourne






Data Out

Goal: Enable research and discovery in science,
medicine, and education by

* Presenting an accurate, concise and meaningful
understanding of structure and structure-function
relationships

= Answering broad biological questions where
macromolecular structure is key

= Enabling computational analysis involving
macromolecular structure



Outline

= Searching and Browsing the Archive
* Tools and Services

= Website Usage Statistics

= Hardware Renewal

= Plans



Searching and Browsing the Archive

* Precise text search results through search
suggestions

= Efficient browsing of archive and selection of
relevant hits using text and graphics

= Mobile searching and browsing



Guiding Users to Specific Results

Search Suggestions Smart Suggestions

Sequence

SMILES string

Mouse over for more details Link to Advanced Search



Advanced Search

= Search data items
in a variety of
categories

= Combine queries
using AND / OR

= Contextual help

= New options include
= Pfam annotations (updated weekly)
= Quick searches

* Inter-residue links (LINK records)
L



Fall 2012: Views with Synchronized
“Shopping Cart”

>



Fall 2012: Condensed View for Rapid
Browsing

>



Fall 2012: Gallery Browsing and
Selection

>



Fall 2012: Timeline View
>




Why Support Mobile Devices

Mobile devices well suited to deploy educational materials
(Molecule of the Month)

Mobile device users expected to exceed desktop users by
2014

http.//www.morganstanley.com/institutional/techresearch/pdfs/Internet _Trends 041210.pdf



Explore the RCSB PDB on the Go rromms
with RCSB PDB Mobile

Browse

Molecule of Browse iPad
the Month  Simple  iIPhone |nteractive search

articles search iPod 3D viewer* results

*NDKMol, Takanori Nakane, Kyoto University
L]



Molecule of the Month in ePub Format

IPad iIPhone/iPod Android



RCSB PDB Mobile App Downloads

= Deployed in iTunes store (free)
* iPhone/iPod: May 29
* iPad: Aug 8

= 1804 downloads as of Aug 12 iPad version deployed
August 8

first announcement
June 26



Data Out: Tools and Services



Growth of PDB and Sequence Clusters

Entries Chains

*

Entities Sequence Clusters

* April 2012
I



Sequence Annotations

Add Annotations
Select v
Domain Assignment
CATH

Domain Parser
Protein Domain Parser
Domain Assignment from Sequence
PFAM
Interpro
Secondary Structure
STRIDE
Author Sec. Struc.
Structural Feature
Single Nucleotide Polymorphism (SNP)

Seq. Similarity | 3D Similarity Biol. & Chem. | Methods

Annotation sources

Pfam: weekly update by running PFAM HMMER Web Service

= xfam.wordpress.com/2012/05/09/pdb-pfam-mapping/#more703

UniProt to PDB Mapping: SIFTS project

= www.ebi.ac.uk/pdbe/docs/sifts

SNP: LS-SNP

* |s-snp.icm.jhu.edu

Binding sites: SITE records in PDB entries



Pre-calculated Domain-based
Structural Alignments

Annotations | Seq. Similari

PDB 3BMV

l_l




Domain-based Alignment Example

15% sequence
identity

79% and 95%
structural overlap

different function:
EC24.1.19vs. 3.2.1.1



Custom Chain and Domain-based
Alignment

Protein Comparison Tool (website)

= Auto-complete
domain IDs

Compare the following two proteins i

— Select Comparison Method — v
— Select Comparison Method —

Painvise Sequence Alignment

for chain and

ID 1: | TedgA | CYCLODEXTRIN GLYCOSYL-
TRANSFERASE
APDTSVSNKQNFSTDVIVQ...

ID 2: | Toxy.A | HEMOCYANIN (SUBUNIT TYPE I1)

TLHDKQIRICHLFEQLSSA. ..

blast?seq

Smith-Waterman

MNeedleman-Wunsch
Painvise Structure Alignment

JFATCAT -rigid

JFATCAT -flexible

JCE algorithm

JCE Circular Permutation

-

N you can use the auto-suggest

8)

criptions)

—  external server. FATCAT
external server. Th-Align

:! external server. Tophatch

Protein Comparison Tool (download)

= Upload of custom PDB files

= Database search for structural
neighbors

=1e3

File Help

Pairwise Structure Alignment - Main - V.1.1

Select alignment algorithm: | jCE v‘ [ Parameters ]

| Pairwise Comparisonl Database Search ’

Select PDB ID I SCOP domains | Custom files |

Optional: specify chain ID or range.

PDEB code 1: hainl: |Range 1:
Select Output Directoryl J[ Select ]
Domains: Split proteins in Domains \ l |

Split proteins in Domains
Exit IUse whole chains

g




New Web Services

= Sequence and structure related annotations
= Sequence and structure clusters
= Pfam annotations, updated weekly using HMMer
* Pre-released sequences (useful for blind predictions)

= General data export
= Tabular report services (CSV, XML, Excel)
= > 100 data fields

Custom Report

Click on column headers to sort upfdown. Click again to reverse order. Download options: Eﬁ e 4 !ﬂ

Type value in text boxes under column headers to Ater the data set. 7

PDE ID Structure Title Resolution {ﬂ} RFree =
| | || ||
3Jir0 Crystal structure of E, coli HPPE in compl 0.59 0.125
1M15 Transition state structure of arginine kin. 1.20 0.140
2KBP A MOWEL S1GMNAL TRAMSDUCTION PROTEIN 1.20 0.144
(L] 1} Crystal Structure of human 14-3-3 sigma 1.06 0.151
21 3H3 Domain of Human Lok 1.00 0,153




Data Out: Website Usage



www.rcsbh.org: Growth Since Last Year

Increase in Visits: 8.5%
6,316,875 v. 5,820,794

Increase in Unique Visitors: 14%

® Visits @ Visits

=%

= =
October 2011

January 2012 April 2012

July 2011- June 2012 in blue
July 2010 - June 2011 in orange



A Live View of the Site:
RCSB PDB never sleeps

Overview
Pageviews
R]ght now Per minute Per second
active visitors on site ’
T —— -_
H RETURNING B NEW S -— __— —
— — —— g
= —
e 20mn s o s nI|||.‘.|! J '||III‘| Il
-25 min -20 mir -15 mim -10 min -5 mir iy =1 el s =
E [ 1] [l
Top Referrals: Top Active Pages:
Source Active Visitors J. Active Page Active Visitors W+
1. enwikipedia.org 8 1. /pdb/home/home.do 42 I 14385
2. ncbinlm.nih.gov 5 2. Jpdbiexplorelexplore.do?structureld=2H5Z 9 H:08%
3. nature.com 3 3. /pdblexploresexplore do?structureld=1KS5 5§ BW1.71%
4. cbm.msoe.edu 2 4. jpdblexplorelexplore do?structureld=1EMA 3 Bi103%
5. moodledehues 2 5. /pdbjexplorejexplore do?structureld=2F1C 3 Br03%
6. proteinmodelportal.org 2 6. /pdblexploresexplore do?structureld=2h5z 3 Br03%
T. swissmodel.expasy.org 2 7. ipdb/107/motm.do?momiD=12 2 lJosa%
8. uniprotorg 2 8. /pdb/download/downloadApplet.do 2 Josa%
9. zhanglab.ccmb.med.umich.edu 2 9. /pdblexplore/explore do?structureld=1ENY 2 fJosayw

10. aspergillusgenome.org 1 10. /pdbiexplore/explore do?structureld=1FP1 2 Josa%



Website Access by Country

a

10.

Country/Territory
United States

India

T

DN 121.451

( wisits

) -

121,451
38,173
31,943
29,283
27,651
23,521
14,755
11,469
11,397

I 26 65%
Ws3s%
B7.01%
B6.43%
16.07%
§5.16%
1324%
1252%
12.50%
|1.99%



Flow
depends
on traffic
source

(direct)
e 5.19M

google
e 2.07M

en.wikipedia.org
» 170K

ncbi.nlm.nih.gov
> 153K

IS bing

113K

g

1.68M

Starting pages
9.37M Visits 3.91M Drop Offs

760K

402K

370K




Other Key Results

= Education section (PDB-101) growing faster than
rest of the site (~18% usage increase)

= Search engine optimization is important
* Role of social media is still limited



Data Out: Hardware Update



5-Year Hardware Replacement

= New Hardware

= Deployment on track for November 2012

= Virtualization of servers offers more flexibility and scalability
» Legacy Hardware (5+ years old)

= Repurposed for non-production compute-intensive workflows

815
!
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Global Load Balancing

= Why is it important?
= Enables us to better serve our users by providing
iIncreased reliability and quicker results
= How will it be done?

= By more evenly allocating our resources at Rutgers
and UCSD

= By directing users to the closest site




Data Out: 2012-2013 Plans



Plans: Mobile and Programmatic Access

Mobile access to data and Bioinformatics Services
educational materials

Expand RESTHul
Web Services

- — | APIs and file
———— | parsers to
== | access

| PDB data,
including new
PDBx format

Android support



Plans: Structural View of Biology

Map structures to:

~Human
—

o B

P
Drugs and Protein
drug targets families Pathways




Outreach & Education

Christine Zardecki
Shuchismita Dutta



Goals

= RCSB PDB resource should meet its mission in
the interest of science, medicine and education

= RCSB PDB is defined by, designed for, and
owned by the communities it serves

Interactions with different user communities

hiochemistf .
Lhioinformaticists
E-‘é undergraduatesdata depositors
Feedback structural hiulogists§'§ graduate students d Outreach
illustratorsS S pharmacologistsauthors
£°5 = publishers =
So

data use
texthook=2 =

Development of RCSB PDB resources



International User Communities

Biologists: structural biology, RCSB PDB website, deposition Publication requests, website
biochemistry, genetics, tools, data usage, info@rcsb.org
pharmacology, ... requests, community outreach

Other scientists: bioinformatics, Web Services, search engines, Publications requests, website
software developers, ... data usage, info@rcsb.org
requests, community outreach

Students & teachers PDB-101 Increase in web hits, email,
meeting interactions

Media Images, data, information Publications, image requests

General public Images, Molecule of the Concerts, media, Wikipedia

Month, information from
external media




Communicating with Users

Professional Societies

Electronic Support
e e

Download RCSE PDB Mobile
for the iPhone/iPad

e et e =2
¥ Suz

]
{

H‘“"

Seanch the POB, ac0ess MyPOA, view
malecules in 10, ang more

* b, e S

Educational Materials

Staff Activities

- I nB Iﬂ

Symposium

Octeber 26 - 30,201
Cold Spring Harber Laboratory




Current Journal Interactions

Top Overall

9544

g
>
4
by
¢

Acta Crystaliogr., Sec e

Nat.Struct Mol B | —

Noture | S—

Protein Sci | S

EMBO ) ———

).Med . Chem e

Proteins ]

Scence [—

).Am.Chem.Soc | —

Bioorg. Med.Chem | e—

Cell [ — .

o o — J.Biol.Chem. 574

Nuclelc Acids Res. =

Acta Crystaliogr., Sect — PNAS 51 5

Pics One = .
J.Mol.Biol. 463
Biochemistry 402

. J.Med.Chem. 220
TOp in 201 1 Bioorg.Med.Chem.Lett. 201
Structure 192
Nat.Struct.Mol.Biol. 183
Nature 163
J.Am.Chem.Soc. 153

Validation Reports

IUCr 5 THE JOURNAL OF
Journals j C BIOLOGICAL CHEMISTRY

Fuwre: {{f) eLIFE

Notification of Structure
Publications

Ongoing: Acta D&F, FEBS J.,
Journal of Biological Chemistry,

Journal of Molecular Biology,
Nature, NSB, NCB, Nucleic Acids
Research, Proteins, PNAS

New: Nature Comm., Science



Recent Educational Activiti

Virus Structures s b

EMDutallank

Viewses attack colls and fosce the 30 malie many new vinmes, ofen
killing the ol in the process. Some viewses are wry simple, uxh
an the peotcin Capaids that surrossd  short seand of RNA or
DNAL Moee complen vinmses inject She ool with a viral gesome
capable of encoding prosdes o Sght the odl's defenues

FroTGN FAIA BARK

Virus Mont viruses ane maxch smalier than colls-the coes shows e 2

Sizes 2l drawn . sppecnimmately %00,000% magnfx aton, gty fom
Bess tham 30 nusomseton 10 over SO0 manoemeers in Sumgtes «
{1 nanometer « 1 billionth of a meter). -

e i e 19* comnry bt w0
wable hr & o v o

The S b e arnd s
e e e ol e
orpre v Mmnrne
bbb b e
bt od v
uD 500y

Bactenophage T4
Thar ramphes rires e
- T e b
o e b b b
rohe o been e

0144
D1
Vires Enveloped viruses
Complex viruses a
Shapes (not shows)
These viruses are composed These winumes aoe com Virses sxch
of polyhedeaal protein posad of many differet nflocrua and HIV aec
shells. They are also called peoteins that work 1ogether | sumoundod by a mem
wouhedtal virune because 0 proscct the porme, beane thae inckades
of thex symmetry.

antach 10 cells, and nject Fycopeoteins that
the nucleic ackd insde sovk out el 1o indlect

rcsb pdb

bulidmodels
Edvcarion/oatreach for the RCSB PDB (wuw resh org), interesting
structural biology Ninks, tips and igf on the Science Olympiod’s
procein modeling event
pscataway. 1 PpUYeoucaton pdd. .o

-) rcsb pdb  buicmodes Close
~£)e Fold DNA origami using the PDF template at rcsb.org/pdb
Jeducation_... ¥DNADay pic.twitter.com/ffcfrgxH
@ Hige photo

ONA BAY 2

powered by [T Photobucket Flag this media

FAVORITES ! . . l é a E

1:52 PM - 20 Apr 12 via web - Details

4~ Reply H Delete W Favorite



5 PDR-101

e it 8 lCcrease in traffic

Catse 3 b wie 169 (hey 441

— = June 2012 stats
o o o 8% higher than

Lfe i3 Uvee - Omensonal. Ths extends 10 Me's Moleouiar Duldng Dlochs -protens, ONA, and ANA. FOS- 101 offers 1008 10 explore the molecuies of Dologcal processes that define
Me. The Structural View of Siclogy Interface starts with key topic categories and ssbcategories that will drill down 53 Individual molecules. It i bulit arcund the Molecude of the

seres Fan Resowces prov ACvties and matenals for leaming, and Understanding POS Dats e ™he dats archived in POO. [more)
T ST June 2011
* Home page

\

o redesigned to
iImprove appearance

o

Infrastructure & Biotechnology &

s = on different

Please see our wasge polices for citation and reprint information. Coples of the llustrations weed In e featury PDB‘

P o e s e e 0 i e 0 i o o0 s e PDB=101 Features ~ browsers

Structural View of Biology

The RCSE POB s managed By two membaers of the RY

Rutgers and UCSD, and is funded Dy NSF, NIGMS, DOE, NLM, NCI,

Educational Resources
Molecule of the Month
Understanding PDB Data
Author Profiles



Author Profiles : PDB-101

(3CsG)

1326 Structures ( 643 Unigue ) by this author

CYonath, A. e siucures (18 Uniaue ) oy ths sutner ~ Joint Center for Structural Genomics

This timeline displays the structures that list Yonath, A. as a Deposition or Primary Citation

Author. Structures are ordered by the deposition date shown, and link to the Structure

Summary page for the entry. The first instance of a protein or protein complex deposited by this

author is displayed larger than future examples of similar molecules. 7 This timeline displays the structures that list Joint Center for Structural Genomics (JCSG) as 2
Deposition or Primary Citation Author. Structures are ordered by the deposition date shown, and
link to the Structure Summary page for the entry. The first instance of a protein or protein

complex deposited by this author is displayed larger than future examples of similar molecules.
(7]
2010 Sort by II
Newest (
3PP November 07 (2022 Sort by
ovember
3P10 November 07
Year Newest
Molecule: 05 ribesomal protein L13 ... Odest
Crystal structure of the 2011-2010 4GL3 August 13 4GHB August 07 v
Synergistic antidlotic pair l 2010 (2) Molecuie: PLative uncharactenaed prote... Molecule: Putative uncharacterized prote..
lankamvydn and lankaddin I... 2010-2005
Crystal stnuctore of & ptative Crystal structure of & 2013-2010
2005-2000 Ghucoamylase (BACUNI_01963) hypothetical protein | 2012 (67)
2000-1995 ot | from Bactereides uni.. | (BACUNI_01323) from 2011 (102)
1995-1950 ’ Bactervides unif... 2010 (183)
1990-1965 | 2010-2008
| 2005-2002
1985-19680
1980-1977
46Dz Auguet 02 4GCM July 30
e
& Crystal structure of 2
¥ . hypotheticsl srotein
(BACEGG_02002) from
Crystal structure of the synergistic ¢ y ...
antibictic pair lankamycin and
PDB-101 Features ¥ lankacidin I...
Structural View of Biology
Educational Resources
Molecule of the Month
Understanding PDB Data
Author Profiles Crystal structure of a thicredaxine
reductase (trxB) from
Staphylococcus aureus ... -




Molecule of the Month : PDB-101 |

= 150t article published
June 201 2 50: Glycolytic Enzymes

* Top accessed articles “
July 2011-June 2012:

1: Myoglobin

Hemoglobin 34081
Collagen 21937
GFP 21709
Catalase 19207
Caspases 17755
Alpha-amylase 16597
DNA Polymerase 16392
Insulin 15909
gfr?;]dorlogenase 15853 125: PaoiJes
Lysozyme 14890

25: Thrombin



Future

* Improved access and
display of different
PDB-101 sections

= Redesign of Molecule
of the Month pages to
Improve readabillity

= Creation of cell-based
poster and related
online display

= 2013 look at
Molecular Machinery

Mycoplasma cell



Teaching and Learning: A structural View of Biology

. . _ L, >
= Booths, demonstrations at Society meetings =%
= Online resources iy -

NJSC 2012,
Oct. 9-10

= Presentations

Waksman Scholars (HS), Jul 2012

Douglass Project (UG), Apr 2012




Summer Programs 2012

Carbohydrates:

[C.0] L chn’O.S Se,Te]

L OH

chn

chn

AHchn AH
hn

AH

'0,5,5e,Ti
[c.0] L chn E- el

OH

= Systematic ldentification, and
Analysis of Carbohydrates in the
PDB

= Amanda Ullmer and Mahd
Nishtar

= Use of various open source
software libraries and tools
= Developing examples
* Forrest Price

Functional Sleuth
= Annotation of human proteins
= Swagata Das

\/

Carbohydrate PDB entries

Links Analysis

— T~

1067

®

Protein

1273

@

Protein

Unknown




Protein Modeling at the
2012 Science Olympiad

National Champions:
New Trier High School (IL)

= New Jersey = California
= 3 regionals = Judged in San Diego
= State championships = Hosted workshops

Event now on hiatus for 2 years



New Audiences: K-12 Students

= Take 5 to Visualize
» Pilot workshops in Jan 2012
= Princeton HS

* 4H-sponsored summer program
= 34 students visiting Rutgers
= From inner city schools in 7 NJ counties

2 7 I
B T RRE X
B Y - o
——— “
- = W i . N
£ - ’ X
: S ) \
a - 2 = fes ~ - -




New Audiences: K-12 Teachers

= Princeton Molecular Biology Outreach
Program
= July 16, 2012
= 19 teachers from all over nation _
= >50% interested in additional workshop |4 =

= Working with NJ HS teachers

* Proposed workshop (October 2012)

= Contacted >25 Central NJ science
coordinators/teachers

= Working with DC HS teachers

* Proposed workshop pending approval
from Chancellor of DC public schools

= Collaboration with Edvotek




Drugs, Drug Targets and You: Exploring the

Molecular Mechanisms of Drug Abuse with Tactile Teaching Tools

NATIONAL INSTITUTE
ON DRUG ABUSE

The Science of Drug Abuse & Addiction

= Science Education
Drug Abuse
Partnership Award

= Funded, Aug 2012

Instructional Materials Development

CBM Staff
Tim Herman
Shannon Collon
Mark Hoelzer

Neuroscience

Research Center
Cecilia Hilard

Protein Data Bank
Shuchi Dutta
Dawvid Goedsell

Teacher Advisory Board
Cindy Gay Gina Vogt
Kevin Paprockl Karen DeBoer
Dan Koslakiewicz  Allison Fueling

April 2012 - June 2013

Specific Aim 1

o ¢
, p il
i g

Instructional
Materials and
Activities

J

Protein Modeling Event

2014-2015
Academic Year

Protein Modeling Event

2015-2016
Academic Year

; ] ‘ Formative Assessment
Specific Aim 4 y LU and Materials Revision
National Dissemination

Specific Aim 2
Professional Development Experience for Teachers

Teachers Recruited / Matched

Cohort 2
Cohort 1 (Control Group)
Summer Workshop |
Summer 2013
5
Classroom Field Test | Control Assessment
2013-2014 2013-2014

Academic Year Academic Year

Summer 2014 Summer 2014
Classroom Field Test Il Classroom Field Test Il
2014-2015 2014.2015
Academic Year Academic Year
Reflective Workshop II Reflective Workshop Il
Summer 2015 Summer 2015

Summative Evaluation
2016




Creating UG Research Opportunities

= Capstone Research
= Structure and Interactions of Aminoglycosides
= Anna Carleen

= Douglass Chemistry Scholars Project

* Designed to engage, retain students in Chemistry
related subjects

* Proposed new course - Introduction to Chemistry
Research

= At least 2 research experiences along with various
workshops and networking opportunities

= Submitted to NSF, August 2012 @




Figure 4: Interactions between a3 domain of HLA-A2 and LILRB1. The green
in a3 and the pink residues are the residues from

residues indicate residues

Glu 271 Asp 277 LILRB1 at the tip of D1.

Rutgers student report on GE2770 and Georgetown University student report on
eFTu complex, Spring 2012 a SNP related complex, Spring 2012

Her2 ECD : |

Wellesley College student report on
Her2 based Breast Cancer
treatments, Spring 2012

Spring 2013

Rutgers University: Immune
System

P . Biding of monocknal anbodie Pzt s szt 8 e Hor2 EC. Superpostion of Welles| ey Coll ege: Biochemi Stry

human Her2 ECD shown in yellow and magenta ribbon show structural alignment. Trastuzumab fab is shown as

mustard yellow mesh. Pertuzumab fab is shown in magenta mesh. (PDB 1N8Z, 1578) _




Proposed Collaborative Summer Programs

= |nspired by MAP based courses
= Proposal submission in 2011 received good reviews but not funded
= Proposal to be re-submitted to NIH Sept. 2012

= Earliest date of offering Summer 2013

Week Week Week Week Week Week Week Week 23
1 2 3 4 5 6 7 8 day
Introductorx course
UG 6-week summer internshiE %
UG Advanced course S
ResearcHers L%
>
v . —
I%OTEIN DATA BANK BIOMaPilnStltUte \' UCSD

Graduate Program in
Computational Biology & Molecular Biophysics

E ;DE ;C. SKAGGS SCHOOL of PHARMACY
and PHARMACEUTICAL SCIENCES

RUTGERS





