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Leadership	  Transition	  
!  Stephen	  K.	  Burley,	  Director	  

!  Overall	  direction	  of	  RCSB	  PDB	  as	  of	  July	  2014	  
!  Formally	  responsible	  for	  Rutgers	  and	  UCSD	  

!  Helen	  M.	  Berman,	  Associate	  Director	  
!  External	  Partnerships	  related	  to	  hybrid	  or	  integrative	  
structure	  determination	  methods	  

!  Unchanged	  roles	  in	  SBKB/NDB/EMDataBank	  

!  Philip	  E.	  Bourne–exited	  early	  in	  2014	  
!  Associate	  Director	  for	  Data	  Science,	  NIH	  
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Advisory	  Groups	  
Advisory	  Committees	  

!  RCSB	  PDB	  AC:	  Cynthia	  Wolberger	  (Johns	  Hopkins)	  
!  wwPDB	  AC:	  Soichi	  Wakatsuki	  (Stanford/SLAC)	  

Working	  Group	  
!  PDBx/mmCIF:	  Paul	  Adams	  (LBL)	  

wwPDB	  Task	  Forces	  and	  Workshops	  
!  X-‐ray	  Validation:	  Randy	  Read	  (Univ	  of	  Cambridge)	  	  
!  3DEM	  Validation:	  Richard	  Henderson	  (MRC-‐LMB),	  	  
Andrej	  Sali	  (UC	  San	  Francisco)	  

!  NMR	  Validation:	  Gaetano	  Montelione	  (Rutgers),	  
Michael	  Nilges	  (Institut	  Pasteur)	  

!  Small-‐Angle	  Scattering:	  Jill	  Trewhella	  (Univ	  Sydney)	  
!  Hybrid	  Methods:	  Andrej	  Sali	  (UC	  San	  Francisco),	  	  
Torsten	  Schwede	  (Univ	  Basel),	  Jill	  Trewhella	  (Univ	  Sydney)	  
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2014	  Strategic	  Planning	  
!  July	  meeting	  with	  Leadership	  Team	  to	  draft	  	  
Core	  Values,	  Vision,	  and	  Mission	  

!  Reviewed	  broadly	  "	  additional	  re^inements	  
!  Informed	  drafting	  of	  project,	  	  
team,	  and	  individual	  objectives	  
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Vision	  &	  Mission	  
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Core	  Values	  
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Response	  to	  2013	  Recommendations	  
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AC:	   Integration	  of	  KB	  and	  RCSB	  PDB	  
Response:	   Deferred	  until	  the	  fate	  of	  KB	  determined	  

AC:	   Review	  PDB-‐101	  materials	  for	  effectiveness,	  and	  outreach	  efforts	  
for	  cost	  effectiveness	  

Response:	   Fall	  2014	  survey	  informing	  redesign	  efforts	  

AC:	   Development	  of	  online	  courses	  with	  external	  funding	  
Response:	   Submitted	  proposal	  under	  review	  

AC:	   Major	  redesign	  of	  rcsb.org	  website	  
Response:	   In	  progress	  (Phase	  1);	  Addressed	  in	  Data	  Out	  	  

AC:	   Suppression	  of	  structure	  title	  in	  unreleased	  entries	  
Response:	   Implemented	  as	  explicit	  depositor	  option	  in	  the	  new	  system	  
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PDB	  Depositors	  
~850	  new	  entries/month	  

 

RCSB	  PDB:	  312	  million	  
	  

PDBe:	  81	  million	  
	  

PDBj:	  40	  million	  

PDB	  User	  Access	  
	  	  	  
	  
2013	  FTP	  and	  RSYNC	  Download	  Traf^ic	  
433	  million	  downloads	  

Growing	  Number	  of	   	   	  	  
PDB	  Depositions	  

2013:	  10566	  depositions	  
49%	  increase	  in	  the	  number	  of	  
global	  depositions	  since	  2008	  



Ensuring	  Data	  Are	  Freely	  and	  Globally	  Available	  

!  Partners	  
!  RCSB	  PDB	  (Research	  Collaboratory	  for	  Structural	  
Bioinformatics,	  Rutgers/UCSD)	  

!  PDBj	  (Osaka	  University)	  
!  PDBe	  (EMBL-‐EBI)	  
!  BioMagResBank	  (University	  of	  Wisconsin,	  Madison)	  

!  Collaborate	  on	  the	  guiding	  policies	  for	  uni^ied	  data	  
processing	  (Data	  In)	  and	  archive	  management	  

!  Each	  partner	  website	  offers	  diverse	  services	  and	  
views	  of	  the	  data	  (Data	  Out)	   	  	  
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wwPDB	  Milestones;	  September	  2013-‐October	  2014	  
!  Archive	  Growth:	  100,000	  structure	  milestone	  
!  PDBx	  implemented	  in	  X-‐ray	  software	  packages	  
!  Large	  structures	  released	  as	  “non-‐split”	  PDBx	  ^iles	  
!  Stand-‐alone	  X-‐ray	  validation	  server	  in	  production	  
!  Validation	  reports	  released	  for	  all	  X-‐ray	  entries	  
!  Common	  Deposition	  &	  Annotation	  System	  (D&A)	  
in	  production	  for	  X-‐ray	  (NMR/EM	  pending)	  

!  Workshops	  and	  Meetings	  
!  Funding	  (stable	  for	  now,	  but	  slightly	  #)	  

Data	  Deposition	  and	  Annotation	  
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wwPDB	  AC	  Closeout;	  October	  10,	  2014	  EBI,	  Hinxton,	  UK	  
!  Overall:	  continuing	  growth	  of	  archiving,	  signi^icant	  progress	  on	  X-‐ray	  D&A,	  

strongly	  recommend	  switching	  to	  X-‐ray	  D&A	  ASAP,	  implementation	  of	  PDBx	  very	  
positive,	  continuous	  improvements	  

!  Advisors	  encourage	  the	  wwPDB	  to	  meet	  the	  projected	  timelines	  of	  NMR	  &	  	  
EM	  D&A	  	  

!  Collaboration	  of	  the	  4	  PDB	  centers	  continues	  to	  be	  excellent	  
!  Recommend	  stronger	  representation	  of	  EM	  as	  part	  of	  wwPDB	  given	  the	  

increased	  importance	  of	  the	  cryoEM	  ^ield,	  in	  particular	  higher	  resolution	  	  
(ca.	  3Å)	  structures	  using	  single	  particle	  imaging	  method	  

!  RCSB	  PDB	  Leadership	  Transition:	  effective,	  well	  planned	  and	  executed	  
!  Achieved	  the	  global	  workload	  balance	  owing	  to	  D&A	  implementation	  
!  Funding	  efforts	  

!  RCSB:	  non-‐competitive	  NSF	  funding	  (2014	  -‐	  2018)	  
!  PDBe:	  Wellcome	  Trust	  and	  others	  	  
!  PDBj:	  Oct	  2013	  review,	  FY2014	  new	  scheme	  	  
due	  to	  started	  

!  BMRB:	  NIGMS	  R01	  funding	  started	  for	  5	  years	  	  
(2014	  -‐	  2019)	  
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RCSB	  PDB	  Milestones;	  September	  2013-‐October	  2014	  
!  Improved	  site	  usability	  and	  new	  structure	  
annotations	  
!  Integration	  of	  membrane	  protein	  annotation	  	  
!  Mapping	  PDB	  structures	  to	  human	  genes	  
!  Beta	  site	  of	  redesigned	  home	  page	  
!  Mobile	  web	  support	  and	  visualization	  
!  Infrastructure	  and	  process	  improvements	  

Data	  Access	  and	  Exploration	  
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RCSB	  PDB	  Milestones;	  September	  2013-‐October	  2014	  
!  IYCr	  calendar	  and	  
events	  

!  Return	  of	  Art	  of	  
Science	  exhibit	  

!  Video	  Challenge	  
!  High	  school	  
curriculum	  
development	  

!  World	  AIDS	  Day	  
Symposium	  

!  Targeted	  outreach	  
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Outreach	  



Agenda	  
Overview	  &	  
Management	  

Stephen	  Burley	  

Outreach	  &	  
Education	  

Christine	  Zardecki	  
Shuchismita	  Dutta	  

Data	  In	   Martha	  Quesada	  
John	  Westbrook	  
Jasmine	  Young	  

Data	  Out	   Peter	  Rose	  
Andreas	  Prlić	  
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Outreach	  and	  Education	  
Christine	  Zardecki	  
Shuchismita	  Dutta	  



Development	  of	  RCSB	  PDB	  resources	  

Goals	  
!  To	  facilitate	  RCSB	  PDB	  Vision	  &	  Mission	  in	  the	  
interests	  of	  science,	  medicine,	  and	  education	  	  

!  To	  inspire,	  enable,	  and	  inform	  diverse	  users	  
through	  structural	  views	  of	  biology	  and	  medicine	  
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Interactions	  with	  different	  user	  communities	  

Feedback	   Outreach	  



Diverse	  User	  Communities	  
Who	  are	  our	  users?	   What	  are	  they	  using?	   How	  do	  we	  know?	  

Biologists:	  structural	  biology,	  
biophysics,	  biochemistry,	  genetics,	  
Immunology,	  pharmacology,	  cell	  and	  
molecular	  biology,	  …	  

RCSB	  PDB	  website,	  
deposition	  tools,	  data	  

Publication	  requests,	  website	  
usage,	  annotator	  and	  Help	  Desk	  
requests,	  community	  outreach,	  
surveys	  

Other	  scientists:	  bioinformatics,	  
software	  developers,	  …	  

Web	  Services,	  search	  
engines,	  data	  

Publication	  requests,	  website	  
usage,	  Help	  Desk	  requests,	  
community	  outreach,	  surveys	  

Students	  &	  teachers	   PDB-‐101	   Increase	  in	  web	  hits,	  email,	  
meeting	  interactions,	  specialized	  
workshops/events	  

Media:	  Writers,	  textbook	  authors,	  
patient	  advocacy	  groups,	  …	  

Images,	  data,	  
information,	  outreach	  
material,	  e.g.,	  posters	  

Publications,	  image	  requests	  

General	  public:	  Curious/interested	  
individuals,	  artists,	  sculptors,	  …	  

Images,	  Molecule	  of	  the	  
Month,	  external	  media	  

Concerts,	  media,	  Wikipedia	  
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White	  (72%)	  

Asian	  (25%)	  

American	  Indian	  or	  Alaska	  Native	  (2%)	  

Black	  or	  African	  American	  (<2%)	  

Native	  Hawaiian	  or	  Other	  Paci^ic	  Islander	  (1%)	  

Where	  do	  they	  work?	  
!  College/University	  (74%)	  
!  Research	  Institute	  (12%)	  
!  Government	  (2%)	  
!  Pharma/drug	  discovery/biotech	  (3%)	  
!  K12	  (8%)	  	  

Undergrad	  (28%)	  
Graduate	  (32%)	  
Postdoc	  (8%)	  
Faculty	  (25%)	  
Staff	  (6%)	  

2014	  Survey:	  Who	  Uses	  PDB-‐101?	  

College/	  
University	  Type	  

Breakdown	  

!
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37%	   60%	  

Research	  Area	  
Life	  Sciences	  (39%)	  
Chemistry	  (20%)	  
Medical	  Sciences	  (12%)	  
Computational	  Sciences	  (12%)	  
Pharmacology	  (6%)	  
Other	  (6%)	  
Physics	  (3%)	  
Math/Statistics	  (2%)	  

	  

83%	  have	  
never	  	  

deposited	  a	  
structure	  

	  	  

!  University	  (409)	  
!  4-‐year	  college	  (56)	  
!  Historically	  Black	  College/University	  (3)	  
!  Women’s	  college	  (2)	  

 

	  
Based	  on	  
~700	  

Responses	  	  
	  	  

Ethnicity	  

Hispanic	  or	  Latino	  (13%)	  
Other	  (87%)	  

Race	  

Demographics	  



0	  
100	  
200	  
300	  
400	  
500	  
600	  

Why	  do	  they	  use	  PDB-‐101?	  

What	  Do	  PDB-‐101	  Users	  Do?	  
Users	  visit…	  

PDB-‐101	  (2014)	   rcsb.org	  (2012)	  

Daily	  (6%)	   Daily	  (17%)	  

Weekly	  (27%)	   Weekly	  (38%)	  

Monthly	  (20%)	   Monthly	  (16%)	  

Occasionally	  (39%)	   Occasionally	  (22%)	  

Never	  (8%)	   Never	  (7%)	  

27%	  

47%	  

6%	  

7%	  
13%	  

	  	  	  

To	  help	  with	  teaching	  

To	  learn	  about	  structural	  biology	  

To	  take	  this	  survey	  

Found	  during	  internet	  search	  

To	  access	  a	  speci^ic	  PDB-‐101	  feature	  

Why	  did	  they	  visit	  PDB-‐101	  today?	  
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Outreach	  Activities:	  
Recent	  Highlights	  



International	  Year	  of	  Crystallography	  

~5500	  wwPDB	  calendars	  were	  
distributed	  to	  classrooms	  and	  at	  scienti^ic	  
and	  educational	  meetings	  worldwide,	  
including	  the	  IYCr	  Opening	  Ceremony,	  
and	  promoted	  throughout	  the	  year.	  
	  
Calendar	  images	  are	  available	  for	  use	  
without	  restrictions	  at	  wwpdb.org	  
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IYCr	  and	  Science	  Festivals	  
USA	  Science	  &	  Engineering	  Festival	  
(April	  25-‐27,	  Washington	  DC)	  	  
!  Exhibit	  booth	  

!  Photo	  booth	  
!  Materials	  from	  IUCr/USNCCr	  
!  RCSB	  PDB	  materials	  

!  ~100	  visitors	  per	  hour	  
!  Mostly	  pre-‐high	  school	  students	  and	  
their	  parents	  

!  Built	  ~600	  DNA	  structures	  and	  close	  to	  
1000	  viruses	  

ACA	  Education	  Workshop	  	  
(May	  24,	  Albuquerque,	  NM)	  
!  Virus/DNA	  model	  building	  in	  the	  
New	  Mexico	  Museum	  of	  Natural	  
History	  &	  Science	  

!  Parallel	  with	  teacher	  workshop,	  
crystallization	  station,	  and	  public	  
lecture	  by	  Dr.	  Doris	  Schattschneider	  
on	  MC	  Escher	  
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IYCr	  and	  Art	  of	  Science	  
!  Paris,	  France	  in	  May	  2014	  

!  Villejuif	  Bio	  Park	  and	  	  
Sup'Biotech	  Open	  House	  

!  Small	  ACA	  grant	  for	  IYCr-‐
related	  outreach	  will	  support	  
show	  sent	  to	  
!  Applications	  and	  Research	  
Laboratory	  High	  School	  (Ellicott	  
City,	  MD),	  to	  be	  scheduled	  

!  McPherson	  College	  (McPherson,	  
KS),	  November	  

!  Delbarton	  School	  (Morristown,	  NJ),	  
November	  2014	  –	  January	  2015	  

!  Spring	  2015:	  Rutgers	  Art	  
History	  Library	  
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Outreach	  to	  Diverse	  Communities	  
Annual	  Biomedical	  Research	  
Conference	  for	  Minority	  Students	  
(ABRCMS)	  	  
November	  13-‐16,	  2013,	  Nashville,	  TN	  
!  Exhibit	  booth	  visited	  by	  ~	  250	  
students	  and	  administrators	  
!  Distributed	  materials,	  including	  ~200	  	  
IYCr	  calendars	  

!  Many	  very	  familiar	  with	  PDB	  structures	  
!  Students	  enjoyed	  the	  photobooth,	  and	  
voted	  for	  GFP	  as	  their	  favorite	  protein	  
(pictures	  on	  Facebook),	  the	  DNA	  paper	  
model,	  and	  the	  Krebs	  Cycle	  ^lyer	  

Society	  for	  Advancement	  of	  
Hispanics/Chicanos	  and	  Native	  
Americans	  in	  Science	  (SACNAS)	  
October	  16-‐18,	  2014,	  Los	  Angeles,	  CA	  
!  PDB-‐related	  symposium	  with	  HMB	  
speaking	  attended	  by	  ~130	  	  
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PDB-‐101:	  Molecule	  of	  the	  Month	  	  
!  Popular	  entry	  point	  to	  
PDB-‐101	  

!  Topics	  are	  now	  
strategically	  planned	  to	  
correspond	  with	  related	  
RCSB	  PDB	  activities,	  
topical	  events	  

!  Incorporated	  with	  social	  
media	  efforts	  

!  Frequently	  used	  by	  
textbooks	  and	  other	  media	  

!  Increased	  integration	  with	  
educational	  activities	  
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More	  than	  14,000	  views	  since	  October	  7	  



PDB-‐101:	  Molecular	  Machinery	  
!  Original	  poster	  	  

!  Released	  in	  2002	  
!  Printed	  twice	  
! Distributed	  thousands	  
!  Consistently	  requested	  

!  2014	  
!  Released	  when	  we	  hit	  100K	  
structures	  in	  May	  

! Downloaded	  ~1000	  times	  
already	  

!  Interactive	  version	  will	  link	  to	  
Molecule	  of	  the	  Month	  and	  
more	  
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Recent	  Publications	  
!  RCSB	  PDB	  Mobile:	  iOS	  and	  Android	  mobile	  

apps	  to	  provide	  data	  access	  and	  visualization	  
to	  the	  RCSB	  Protein	  Data	  Bank	  (2014)	  
Bioinformatics	  doi:	  10.1093/bioinformatics/
btu596	  

!  The	  Protein	  Data	  Bank	  archive	  as	  an	  open	  
data	  resource	  (2014)	  Journal	  of	  Computer-‐
Aided	  Molecular	  Design	  doi:10.1007/
s10822-‐014-‐9770-‐y	  

!  Systematic	  Detection	  of	  Internal	  Symmetry	  in	  
Proteins	  Using	  CE-‐Symm	  (2014)	  Journal	  of	  
Molecular	  Biology	  426:	  2255-‐2268	  doi:
10.1016/j.jmb.2014.03.010	  

!  Improving	  the	  representation	  of	  peptide-‐like	  
inhibitor	  and	  antibiotic	  molecules	  in	  the	  
Protein	  Data	  Bank	  (2014)	  Biopolymers	  
101:659-‐668	  doi:10.1002/bip.22434	  	  

!  Establishing	  the	  Next	  Generation	  of	  the	  
Protein	  Data	  Bank	  (2014)	  The	  Winnower	  doi:
10.15200/winn.140076.68556	  	  

!  Chemical	  annotation	  of	  small	  and	  peptide-‐
like	  molecules	  at	  the	  Protein	  Data	  Bank	  
(2013)	  Database	  doi:10.1093/database/
bat079	  	  
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Educational	  Experiences	  



Training	  For	  Speci^ic	  Audiences	  
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Who	  are	  our	  users?	  

Biologists:	  structural	  biology,	  
biophysics,	  biochemistry,	  genetics,	  
Immunology,	  pharmacology,	  cell	  and	  
molecular	  biology,	  …	  
Other	  scientists:	  bioinformatics,	  
software	  developers,	  …	  

Students	  &	  teachers	  

Media:	  Writers,	  textbook	  authors,	  
patient	  advocacy	  groups,	  …	  

General	  public:	  Curious/interested	  
individuals,	  artists,	  sculptors,	  …	  

Scientists/College	  or	  
University	  Faculty	  
Graduate	  Students	  

Undergraduate	  Students	  

High	  School	  Teachers	  

High	  School	  Students	  



Interdisciplinary	  Boot	  Camp:	  	  
Training	  Biologists,	  Physicists,	  and	  more	  
!  What?	  

!  2	  weeks	  in	  January	  2014	  
!  Focused	  on	  Fluorescent	  Proteins	  
!  Exposure	  to	  experimental	  and	  
computational	  approaches	  

!  Who?	  
!  >100	  registrants	  
!  Students,	  Postdocs,	  Faculty	  

!  Outcome	  
!  Very	  well	  received!	  	  
!  SAS	  Investment!	  
!  Repeat	  Boot	  Camp	  in	  January	  2015	  
!  Nucleic	  Acids	  focused	  Boot	  Camp	  
planned	  for	  2016	  

!  Alternation	  thereafter	  
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Undergraduate	  Training	  
!  MAP	  Course	  "Structural	  View	  of	  Biology	  	  
!  Theme	  –	  HIV/AIDS	  	  

16	  

From	  student	  reports,	  Rutgers	  Univ.,	  2014	  



Research	  Projects	  
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!  SDSC	  2014	  Research	  Experience	  for	  High	  School	  Students	  	  
!  Ezra	  Kosviner	  (Computational	  Model	  of	  Naeglariapore	  A)	  
!  Kevin	  Wu	  (Fast	  structure	  alignments)	  

!  UCSD	  2014	  STARS	  Program	  
!  Henry	  Truong	  (Multiscale	  rendering	  of	  large	  assemblies)	  

!  UCSD	  CSE	  199	  Special	  Studies	  Course	  
!  Varun	  Sharma	  (Visualization	  with	  WebGL)	  

!  UCSD	  Undergraduate	  Research	  (Fast	  structure	  alignments)	  
!  Alan	  Yeung,	  Albert	  Chang,	  Arvind	  Rao	  

!  Volunteer	  from	  SDSU	  
!  Roshni	  Bhattacharya	  (Analyzing	  genetic	  variation	  data	  in	  PDB)	  

At	  UCSD	  

!  Independent	  study	  	  
!  Zaeem	  Billah	  (Developing	  a	  Disease	  view:	  HIV/AIDS)	  
!  Lauren	  Benzinger	  (Developing	  a	  Disease	  view:	  Diabetes)	  

!  Volunteer	  from	  Rutgers	  
!  Alex	  Nazarro	  (Preparing	  for	  Curriculum	  Development	  Program)	  

At	  RU	  



e-‐Learning	  
!  Massive	  Open	  Online	  	  
Courses	  (MOOCs)	  
!  BIOC	  300	  (June	  2014	  ROC)	  	  
Paradigms	  in	  Biochemistry	  and	  	  
Cell	  Biology	  

!  Upcoming	  courses	  starting	  in	  	  
January	  2015	  

!  Collaborating	  to	  include	  questions/	  
exercises	  so	  students	  can	  use	  various	  	  
RCSB	  PDB	  resources	  

!  Develop	  materials	  and	  lesson	  plans	  
introducing	  fundamentals	  of	  
structural	  biology	  for	  use	  in	  	  
!  RU	  courses	  (e.g.	  MAP	  course	  2015,	  
Quantitative	  Biology	  Boot	  Camp)	  	  

!  HS	  classes	  (e.g.	  Collaborative	  Curriculum	  
Development	  Program	  on	  HIV/AIDS)	  

18	  

PDB	  on	  edX,	  Rice	  University,	  2014	  

Kathleen	  Matthews	  
Stewart	  Memorial	  Professor	  

of	  Biochemistry	  &	  Cell	  Biology	  
Rice	  University	  



Reaching	  High	  School	  Students	  
Goal:	  	  

! Promoting	  awareness	  about	  	  
biomolecular	  structures	  

Approach:	  
! Teach	  teachers	  

!  Specialized	  workshops	  
!  Year-‐long	  programs	  

! Teachers	  teach	  students	  
! Challenge	  students	  to	  assess	  learning	  

!  Video	  challenge	  
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National	  HS	  Teacher	  Workshop,	  
Princeton	  Univ.,	  2014	  

HS	  Teacher	  Workshop,	  
Colorado,	  2014	  



2013	  

2014	  

	  	  Announce	  	  
	  	  	  	  	  Program	  

HS	  student	  learning	  

Video	  Challenge	   Select	  
winners	  

Working	  Together	  to	  Visualize:	  	  
A	  Molecular	  Structural	  View	  of	  HIV/AIDS	  

!  Teacher	  workshops	  –	  
technical	  training	  

!  Public	  symposia	  –	  	  
theme	  based	  learning	  

!  Video	  challenge	  –	  	  
Assessment	  
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May	   Oct	   Nov	   Dec	  Jan	   Feb	   Mar	   Apr	   Jun	   Jul	   Aug	   Sep	  
	  	  World	  AIDS	  
Day	  2014	  

HS	  student	  
learning	  

Teacher	  	  
workshop/
webinar	  	  

	  

2013-‐2014	  

www.rcsb.org • info@rcsb.org

Visualize
Why should you be interested in this program?
• It provides content that covers various Next Generation Science Standards, such as in: 

– Physical Science: types of interactions, information technologies and instrumentation. 
– Life Sciences: structures and processes, heredity - inheritance and variation of traits 

biological evolution
• It provides opportunities to interact with authentic data and access to large databases 
• It facilitates interdisciplinary study in chemistry, biology, medicine and technology
• It provides teachers with professional development credits for attending hands-on 

workshops and provides students to participate in a video challenge at the end of the 
academic year. 

Visualizing structures of biological 
molecules such as proteins, nucleic

acids (DNA, RNA) and their complexes
plays a critical role in understanding its 
function and interactions in health and

disease. The RCSB Protein Data Bank
(RCSB PDB) provides access to experi-

mentally determined structures of 
biological macromolecules and their

complexes with various drugs or 
other small molecules. 

The PDB faculty and staff at Rutgers
University invite you to participate in a

collaborative program designed to teach
high school teachers and students 

about a structural view of chemistry and 
biology. The program will introduce 

you to the biology of human 
immunodeficiency virus (HIV) and 

the structures of its proteins that 
are involved in infection leading to 

acquired immunodeficiency syndrome
(AIDS). Molecular structure based 

discussions of treatment strategies, and
prevention will also be discussed. 

Program description:
This program provides high school teachers and students (grades 9-12) exposure to cutting
edge science by introducing them to knowledge, skills, resources and data used by scientists
in academic and pharmaceutical research. The program has four phases: 

1. Teacher training on use of the PDB: High school teachers are invited to Rutgers
University to participate in hands-on professional development workshops where they
will learn to use the PDB, visualize bio-molecular structures (like hemoglobin, GFP
and tRNA), and understand their functions in health, disease and biology research.
The workshops will be offered twice and teachers can choose to attend it either as
evening workshops on 2 Wednesdays (October 2 & 9, 2013, between 5:00pm and
7:30pm) OR as a full-day workshop on a Saturday (November 9, 2013, between 10am
and 4pm).

2. Introduction to the HIV/AIDS biology: This will be offered as a public symposium
in collaboration with the Robert Wood Johnson AIDS Program on December 7, 2013,
to mark World AIDS day. In addition to participating teachers, students and all interested
community members are invited to the symposium. 

3. Student training and challenge: Participating teachers will introduce their students
to the PDB, and guide their structural exploration of HIV related molecules, leading to
participation in the video challenge. The short videos (up to 5 minutes) created by 
students will be due by May 30, 2014 and will highlight a molecular structural perspective
of some aspect of HIV/AIDS. The videos will be judged by experts in the field for both
accuracy of scientific content and creative presentation. Winning entries will receive
prizes and will also be posted on the RCSB PDB education pages and YouTube.

4. Teacher feedback: Towards the end of the school year (in June 2014), all participating
teachers will summarize and discuss their experiences in a wrap-up meeting. 

Working Together to 

• Teachers will receive instruction materials and suggestions for implementing the program
within the framework of their current curriculum. 

• All participants are required to bring their own laptops to participate in the workshop. 
• Light refreshments (sandwiches, tea/coffee) will be provided for the participants. 

To register email sdutta@rcsb.rutgers.edu and provide the school name along with name(s)
and contact information of participating teacher(s). Please indicate the preferred workshop
dates (Wednesday evenings or Saturday full day). 

A Molecular Structural View of HIV/AIDS

Teacher Training Details:

Registration:Center for Integrative Proteomics Research 
Rutgers, the State University of New Jersey 

174 Frelinghuysen Rd • Piscataway, NJ 08854

1

2

3
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HS	  Video	  Challenge	  2014	  
!  Challenge:	  

!  Create	  short	  videos	  (two	  minutes	  or	  less)	  that	  tell	  a	  story	  
about	  any	  topic	  related	  to	  structural	  biology	  of	  HIV/AIDS	  

!  Must	  include	  a	  visualization/animation	  of	  two	  or	  more	  PDB	  
structures	  	  

!  Resources:	  
!  Collection	  of	  MOM	  features	  
!  Video	  tutorials	  	  
!  Resources	  for	  making	  videos	  

!  Entries:	  
!  23	  Videos	  	  
!  7	  schools/4	  states	  
!  First	  place	  viewed	  ~500	  times	  

!  Judges:	  
!  8	  (scientists,	  clinicians,	  educators	  or	  scienti^ic	  animators)	  
!  General	  public	  
!  AIDS	  Education	  Training	  Center	  National	  Resource	  Center	  

!  Prizes:	  
!  Judges’	  Award	  
!  Viewers’	  Choice	  Award	  
!  Service	  to	  the	  Community	  Award	  
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Lessons	  Learned	  

22	  

Teacher	  Workshops	   Future	  Plans	  
Teachers	  need	  prepared	  lesson	  plans	   Collaborative	  Curriculum	  Development	  

Program	  The	  discussion	  on	  HIV/AIDS	  needs	  
context	  e.g.	  learning	  about	  biological	  
molecules,	  Immune	  system,	  infections,	  
treatments,	  practical	  awareness	  

World	  AIDS	  Day	  Symposium	   Future	  Plans	  
Patient	  experiences	  are	  valuable	   World	  AIDS	  Day	  Symposium	  	  

December	  5th	  2014	  General	  audiences	  and	  patients	  want	  to	  
learn	  more	  

HS	  Video	  Challenge	   Future	  Plans	  
Repeat	  same	  theme	  in	  2015	   HS	  Video	  Challenge	  on	  structural	  view	  

of	  HIV/AIDS	  Spring	  2015	  May	  include	  more	  focused	  topics	  and	  
suggested	  structures	  



Targeting	  HS	  Teachers	  and	  Students	  
!  Collaborative	  Curriculum	  Development	  
Program	  (2014):	  on	  HIV/AIDS	  	  
!  5	  HS	  teachers	  from	  NJ	  HS	  +	  educators,	  
scientists,	  clinicians	  

!  Developed	  Curricula	  
!  General	  Bio/Honors	  Bio	  
!  Advanced	  Placement	  Bio	  

!  Presented	  to	  teachers	  (@	  NJSC	  2014)	  
!  Testing	  and	  Participation	  in	  Video	  
Challenge	  (2014-‐2015)	  
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2014	  

2015	  

May	   Oct	   Nov	   Dec	  Jan	   Feb	   Mar	   Apr	   Jun	   Jul	   Aug	   Sep	  
	  	  	  	  	  Announce	  	  
	  	  	  	  	  	  	  	  Program	  

HS Video Challenge 

Student learning & survey 
Survey & 

feedback analysis 

Fine tuning 
Visualize HIV 

curriculum 

Visualize HIV 
curriculum 

development 
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Science	  Olympiad:	  Protein	  Modeling	  
!  Students	  build	  3D	  models,	  answer	  
questions	  on	  structure	  and	  function	  

!  MSOE	  CBM	  -‐	  RCSB	  PDB	  collaboration	  	  
!  2015	  Topic:	  Genome	  Editing	  
!  Funds:	  	  

!  2015:	  (NIH)	  SEPA,	  SEDAPA,	  3DMD	  and	  	  
Vertex	  Pharma	  

!  2016:	  NIDA	  and	  3DMD	  

25	  

Science	  Olympiad	  	  
Leadership	  meeting,	  	  

Orlando	  FL,	  May	  2014	  	  

Next	  SO	  Nationals	  at	  University	  
of	  Nebraska,	  Lincoln,	  NE	  
in	  May	  2015	  	  



Educational	  Experiences:	  Future	  
!  Targeting	  High	  School	  teachers	  and	  students	  

!  Collaborative	  Curriculum	  on	  HIV/AIDS	  	  
!  Testing	  and	  improving	  the	  curriculum	  

! HS	  Video	  Challenge	  2015	  -‐	  on	  HIV/AIDS	  
!  Reaching	  out	  nationwide	  

!  Science	  Olympiad	  2015	  -‐	  Genome	  Editing	  

!  Designing	  course	  materials/Question	  Banks	  for	  
! MOOCs	  -‐	  collaborating	  with	  other	  faculty	  and	  scientists	  
!  Educators	  and	  students	  in	  a	  range	  of	  institutions	  
!  Rutgers	  Boot	  Camp	  

!  Facilitating	  a	  Structural	  View	  of	  Biology	  for	  all	  	  
!  Preparing	  for	  next	  theme	  focus	  (Diabetes)	  	  
!  Preparing	  for	  2015	  Spring	  MAP	  course	  	  
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Data	  Deposition	  and	  
Annotation	  	  
Martha	  Quesada	  
John	  Westbrook	  
Jasmine	  Young	  
	  



Vision,	  Mission,	  and	  Goals	  

1	  

!  Enable	  ef@icient	  deposition,	  high-‐quality	  
curation	  and	  exploration	  of	  data	  in	  the	  
PDB	  archive	  

!  Lead	  biological	  structure	  
representation	  and	  driving	  integration	  
with	  related	  data	  resources	  	  

!  Establishing	  and	  fostering	  
communication	  and	  collaboration	  
across	  sciences	  

!  Inspiring,	  enabling	  and	  informing	  
diverse	  users	  through	  structural	  views	  
of	  biology	  and	  medicine	  



Common	  Deposition	  &	  Annotation	  System	  (D&A)	  

2	  

EMD-‐1048;	  PDB	  IDs	  1pdf,	  1pdi,	  1pdj,	  1pdl,	  1pdm,	  1pdp:	  
Three-‐dimensional	  structure	  of	  bacteriophage	  T4	  baseplate.	  
VA	  Kostyuchenko	  et	  al.	  	  Nat.	  Struct.	  Biol.	  10,	  688-‐93	  (2003);	  	  
PDB	  ID	  28l8:	  Evolution	  of	  bacteriophage	  tails:	  Structure	  of	  T4	  
gene	  product	  10.	  PG	  Leiman	  et	  al.	  J.	  Mol.	  Biol.	  358,	  912-‐21	  
(2006);	  	  
PDB	  ID	  3h3w:	  The	  structure	  of	  gene	  product	  6	  of	  
bacteriophage	  T4,	  the	  hinge-‐pin	  of	  the	  baseplate.	  AA	  Aksyuk	  et	  
al.	  Structure	  17,	  800-‐808	  (2009)	  

Project	  goal:	  Create	  the	  next	  
generation	  deposition	  and	  
annotation	  system	  supporting	  the	  
PDB	  Vision	  
Strategy:	  
!  Maximize	  data	  quality	  	  

!  Improve	  data	  validation	  
!  Standardize	  @ile	  formats	  	  
!  Ensure	  more	  complete	  data	  
capture	  

!  Support	  larger	  and	  more	  
complex	  structures	  

!  Improve	  ef@iciency	  	  
!  Automation	  and	  validation	  of	  
routine	  tasks	  

!  Simpli@ication	  of	  global	  process	  



Common 
Deposition 
Interface 

Common 
Deposition 
Interface 

Common 
Deposition 
Interface 

Deposition 
Pipeline 

Communication System 

 
Submission 
	

Progress 
Tracking/Status 

Ligand 
Processing 
ID, Edit, 
Build 

Calculated annotations 
(PISA, SITE & LINK records, 
cross references, metal 
coordinates) 

Sequence 
Processing 

Annotation 
Pipeline 

Common 
Deposition 
Interface 

Workflow-Automation System 

Validation 

wwPDB	  Common	  D&A	  Pipeline	  

X-ray-specific 
EM-specific 

NMR-specific 

  Validation 
Release 
Processing 

Common 
Deposition 
Interface 

Common 
Deposition 
Interface 

Common 
Deposition 
Interface 

EM-specific 
NMR-specific 

Data 
Upload and 
Harvesting 

X-ray-specific 

Review & 
Client-side 
Editor 
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Requirements	  
Design	  

!  Requirements,	  Technical	  Design	  
! 	  Technical	  Proof	  of	  Concept	  

Agile	  Development	  	  

2009	    2010	  

System	  	  
Delivery	  

Development	  
Internal	  Test	  

2012	   2013	  
!  Public	  X-‐ray	  testing	  

2014	  

Retire	  Legacy	  Systems	  
Maintain	  and	  Evolve	  

!  X-‐ray	  production	  release	  V1.5	  

2015	  

!  	  Public	  NMR	  testing	  V2.0	  

!  	  Public	  EM	  testing	  V2.1	  

2016	  

wwPDB	  Common	  D&A	  Project	  

!  January	  2014:	  X-‐ray	  production	  release	  (V1.0)	  
!  Fall	  2014:	  NMR	  public	  testing	  to	  begin	  (V2.0)	  
!  End	  of	  2014:	  3DEM	  public	  testing	  to	  begin	  (V2.1)	  
!  2015:	  Q3	  Retire	  legacy	  systems	  

!  Parallel	  deposition	  systems	  (new	  and	  legacy)	  available	  to	  depositors	  
during	  transition	  period	  
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Deployment	  and	  Life	  Cycle	  Management	  

5	  

Feature	  1	  increment	  
delivered	  
Review	  lessons	  	  
learned	  

Feature	  2	  increment	  
delivered	  
Review	  lessons	  	  
learned	  

Etcetera…	  

(V1.0-‐1.5,	  V2.0-‐2.1)	  

Agile	  Development	  

Iteration	  1	  

Iteration	  2	  

Iteration	  n	  

6 
1	  

5	  
4	  

3	  

2	  
6 

1	  

5	  
4	  

3	  

2	  

6 
1	  

5	  
4	  

3	  

2	  

6 
1	  

5	  
4	  

3	  

2	  

INCREMENTAL	  RELEASES	  

External	  User	  
Feedback	  

Evolving	  
requirements	  
&	  pipeline	  

improvements	  

Design	  &	  
Development	  

Internal	  Test	  
&	  Feedback	  

Production	  
Releases	  



D&A	  System	  Usage:	  January	  27	  –	  September	  30,	  2014	  
!  More	  than	  2600	  structures	  
deposited	  and	  fully	  
annotated	  

!  More	  than	  900	  released	  
!  More	  than	  940	  unique	  PIs	  
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Number	  of	  depositions	  per	  month	  

D&A	  

ADIT	  

wwPDB	  

Number	  of	  Depositions	  by	  Country	  

USA	   UNITED_KINGDOM	   GERMANY	  
JAPAN	   FRANCE	   AUSTRALIA	  
CANADA	   SWITZERLAND	   CHINA	  
INDIA	   BRAZIL	   SOUTH_KOREA	  
ISRAEL	   FINLAND	   SPAIN	  
DENMARK	   NEW_ZEALAND	   ITALY	  
CZECH_REPUBLIC	   TAIWAN	   BELGIUM	  
NETHERLANDS	   SINGAPORE	   POLAND	  
THAILAND	   AUSTRIA	   PORTUGAL	  
CROATIA	   HONG_KONG	   SWEDEN	  
NORWAY	   URUGUAY	   SLOVENIA	  
SLOVAKIA	   RUSSIA	   SRI_LANKA	  
MEXICO	   MALAYSIA	  

Total	  
DeposiVons	  
in	  D&A	  and	  
Legacy	  
Systems	  (all	  
methods)	  



2014	  Depositions	  by	  Geography	  
January	  1	  –	  September	  30,	  2014	  

D&A	  System	  	  

(2531	  entries,	  33%)	  

Legacy	  System	  	  

(5260	  entries,	  67%)	  
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43%	  

30%	  

13%	  

2%	   5%	  
7%	  

North	  America	  

Europe	  

Asia	  

South	  America	  

Australia/New	  Zealand	  

Commercial	  

33%	  

35%	  

21%	  

1%	  
3%	  

7%	  

North	  America	  
Europe	  
Asia	  
South	  America	  
Australia/New	  Zealand	  
Commercial	  



Key	  Deposition	  &	  Annotation	  Features	  

!  Data	  format:	  Extensible,	  dictionary-‐driven	  PDBx/mmCIF	  produces	  more	  uniform	  
data	  across	  the	  archive	  

!  Validation:	  Geometry	  and	  experimental	  data	  checking	  during	  deposition	  and	  
annotation	  is	  based	  on	  recommendations	  from	  expert	  task	  forces	  (X-‐ray,	  EM,	  NMR)	  

!  Deposition	  ef8iciency:	  ability	  to	  replace	  coordinate	  and/or	  experimental	  data	  @iles	  
pre-‐	  and	  post-‐submission	  

!  Enhanced	  communication:	  “In	  context”	  correspondence	  with	  wwPDB	  annotators	  
and	  ability	  to	  preview	  and	  download	  the	  PDBx/mmCIF	  entry	  @ile	  prior	  to	  submission	  

!  Improved	  annotation:	  	  Improved	  ligand	  chemistry	  and	  polymer	  sequence	  checks	  
with	  visual	  inspection	  provided	  during	  deposition	  	  
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wwPDB	  	  
Deposition	  

PDBx	  Format	  	  
in	  the	  Lab	  

Structure	  Determination	  
Pipeline	  

Round	  Trip	  
wwPDB	  Processing	  and	  

Annotation	  
PDBx	  Format	  	  

in	  wwPDB	  FTP	  Archive	  

Workshop	  Participants,	  September	  2011	  

Deposition	  Data	  Format;	  PDBx/mmCIF	  Format	  
!  PDBx	  addresses	  limitations	  in	  molecular	  size	  
and	  complexity	  and	  extensibility	  of	  existing	  PDB	  
format	  

!  PDBx/mmCIF	  produced	  by	  major	  X-‐ray	  
packages	  (CCP4/REFMAC	  and	  Phenix)	  

!  PDBx/mmCIF	  Deposition	  Working	  Group	  
recommending	  new	  content	  

!  Working	  Group	  meets	  virtually	  ~monthly	  
!  October	  2014	  Workshop	  @inalized	  
recommendations	  for	  X-‐ray	  data	  @iles	  and	  
chemical	  restraints	  

9	  

Workshop	  Participants,	  October	  2014	  



PDBx	  and	  Release	  of	  Consolidated	  Large	  Structures	  
!  New	  D&A	  system	  accepts,	  processes,	  and	  distributes	  
depositions	  of	  any	  size	  in	  PDBx	  

July	  9th	  2014	  	  
!  “Combined”	  single	  @iles	  representing	  large	  structures	  
in	  both	  PDBx	  and	  PDBML	  formats	  released	  in	  a	  
transitional	  FTP	  area	  for	  public	  review	  

December	  10th	  2014	  
!  Single	  @iles	  will	  be	  moved	  to	  the	  main	  FTP	  archive	  and	  
split	  entries	  obsoleted	  
!  Best-‐effort	  PDB	  format-‐like	  bundles	  available	  in	  separate	  
directory	  for	  existing	  and	  future	  large	  entries	  

!  Searches	  for	  split	  entries	  return	  the	  new	  “combined”	  entry	  

10	  



wwPDB	  Task	  Forces	  

Task	  Force	   Meeting/	  
Workshop	  

Chair(s)/Membership	   Outcome	  

X-‐ray	  
Validation	  	  
Task	  Force	  

2008	  
(2015)	  

Randy	  Read	  (Univ	  of	  
Cambridge)	  
17	  members	  

(2011)	  Structure	  	  
19:	  1395-‐1412	  

NMR	  
Validation	  	  
Task	  Force	  

2009,	  2011,	  
2013	  (x2)	  
(2015)	  

Gaetano	  Montelione	  
(Rutgers)	  	  
Michael	  Nilges	  (Institut	  
Pasteur)	  
10	  members	  

(2013)	  Structure,	  	  
21:	  1563-‐1570	

3DEM	  
Validation	  	  
Task	  Force	  

2010	   Richard	  Henderson	  (MRC-‐
LMB)	  
Andrej	  Sali	  (UCSF)	  
21	  members	  

(2012)	  Structure	  	  
20:	  205-‐214	  

Small-‐Angle	  
Scattering	  
Task	  Force	  

2012,	  2014	  	   Jill	  Trewhella	  (Univ	  Sydney)	  
6	  members	  

(2013)	  Structure	  
21:	  875-‐881	  

Hybrid	  
Methods	  
Workshop	  

2014	   Andrej	  Sali	  (UCSF),	  Torsten	  
Schwede	  (Univ	  Basel),	  Jill	  
Trewhella	  (Univ	  Sydney)	  
27	  members	  

(To	  be	  published)	  

11	  

Methods-‐speci@ic	  (Validation)	  Task	  Forces	  and	  Workshops	  convened	  to	  
develop	  recommendations	  re	  additional	  validation	  measures	  and	  archival	  
needs/opportunities	  for	  non-‐traditional	  techniques	  	  



New	  Validation	  Reporting	  (v1.0)	  
!  Model	  Quality	  (all	  methods)	  

!  Bond	  lengths	  and	  angles	  (outlier	  info,	  RMS-‐Z)	  
!  Chirality,	  planarity	  
!  Close	  contacts	  (including	  worst	  clashes,	  
MolProbity	  clash	  score)	  

!  Torsion	  angles	  (Ramachandran	  statistics,	  	  
protein	  rotamers)	  

!  Ligand	  geometry	  (Mogul	  analysis)	  

!  Residue	  Plots	  (all	  methods)	  
!  Residues	  with	  model-‐quality	  outliers	  (0,	  1,	  2,	  >2)	  
!  Residues	  with	  RSR-‐Z	  >	  5	  are	  highlighted	  
!  Residues	  not	  observed	  

!  Method	  Speci8ic	  
!  X-‐ray:	  Model	  versus	  Electron	  Density	  
!  NMR:	  Ensemble	  RMSD	  in	  well-‐de@ined	  region	  
!  EM:	  model/map	  @it	  (in	  development/testing)	  

Overall	  Quality	  Summary	  

Residue	  Plots	  
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Standalone	  Validation	  Server	  
!  Validation	  now	  supports	  X-‐ray,	  NMR	  and	  EM	  in	  the	  new	  system	  (NMR	  
and	  EM	  in	  testing)	  

!  Generate	  validation	  reports	  for	  pre-‐deposition	  evaluation	  using	  the	  
new	  wwPDB	  standalone	  Validation	  Server	  at	  
http://wwpdb-‐validation.wwpdb.org/	  

!  Validation	  Reports	  for	  all	  released	  X-‐ray	  structures	  are	  available	  for	  
download	  from	  the	  PDB	  archive	  
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Deposition	  Pipeline	  	  
Depositors	  can	  
!  Base	  new	  entries	  on	  previous	  
depositions	  

!  Upload	  replacement	  @iles	  mid-‐
deposition	  (e.g.,	  new	  coords)	  

!  Provide	  more	  complete	  entries	  
via	  mandatory	  data	  items	  

!  View	  community-‐de@ined	  
validation	  prior	  to	  submission	  

!  Review	  and	  download	  annotated	  
@iles	  post-‐deposition	  

!  Communicate	  with	  expert	  
annotators	  during	  deposition	  
process	  using	  web-‐based	  tools	  

Multiple	  
methods	  
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Deposition	  User	  Interface	  	  
Report	  &	  
Data-‐entry	  
Panel	  

Navigation	  
Panel	  

15	  



 	  

This	  page	  supports	  review	  and	  download	  of	  validation	  reports	  and	  
processed	  data	  @iles,	  and	  all	  communication	  with	  wwPDB	  annotation	  staff,	  
including	  release	  requests.	  	  

Communication	  User	  Interface	  

16	  



Annotation	  System	  

17	  

!  Enables	  workload	  balancing	  and	  increased	  productivity	  
!  Better	  quality	  assurance	  of	  ligand	  chemistry	  and	  polymer	  sequences	  
!  Validation	  suites	  based	  on	  recommendations	  from	  expert	  task	  forces;	  	  	  	  
X-‐ray	  validation	  pipeline	  available	  as	  a	  stand-‐alone	  server	  

!  System	  supports	  all	  accepted	  experimental	  methods	  
!  All	  data	  management	  in	  PDBx/mmCIF	  	  



Ligand	  Annotation:	  Improved	  Chemistry	  Assessment	  
!  Batch	  searching	  against	  
Chemical	  Component	  
Dictionary	  (CCD)	  and	  
automated	  ligand	  ID	  
assignment	  

!  Automatic	  capture	  and	  
display	  of	  Author-‐provided	  
chemical	  information	  

!  Comparison	  Panel	  	  
!  2D	  and	  3D	  views	  of	  ligand	  	  	  	  	  
for	  review	  

!  ID	  assignment	  

!  Enhanced	  with	  local	  	  
ligand	  density	  8it	  	  

!  Paper	  published	  

18	  

Deposited	  instance	  from	  
coordinates	  (left)	  and	  the	  closest	  
match	  in	  the	  dictionary	  (right)	  

J.	  Y.	  Young,	  Z.	  Feng,	  D.	  Dimitropoulos,	  R.	  Sala,	  J.	  Westbrook,	  
M.	  Zhuravleva,	  C.	  Shao,	  M.	  Quesada,	  E.	  Peisach,	  H.	  M.	  Berman.	  
(2013)	  Chemical	  annotation	  of	  small	  and	  peptide-‐like	  
molecules	  at	  the	  Protein	  Data	  Bank.	  Database	  2013:	  bat079.	  

Local	  ligand	  density	  display	  (1.5	  sigma	  omit	  map)	  
Top:	  REA	  in	  entry	  1CBS	  	  with	  LLDF=1.31	  (RSR=0.10,	  CC=0.95)	  	  

Bottom:	  TMP	  in	  entry	  3HW4	  with	  LLDF=6.77	  (RSR=0.41,	  CC=0.70)	  



Sequence	  Annotation:	  " Data	  Consistency	  	  
!  Biological	  sequence	  checked	  against	  atomic	  coordinate	  sequence	  	  
and	  cross-‐referenced	  to	  UniProt/GenBank	  	  

!  3D	  structure	  view	  
!  Sequence	  discrepancy	  annotation	  
!  Enhanced	  annotation	  for	  chimeric	  proteins	  

19	  

Four	  
sequence	  
references	  



Annotation	  Training	  and	  Transition	  
RCSB	  PDB	  training	  
!  Staff	  migrating	  to	  new	  system	  
throughout	  2014	  
!  Testing	  and	  training	  
!  Processing	  with	  both	  new	  and	  legacy	  
systems	  in	  parallel	  

!  Stephen	  Burley	  trained;	  processed	  
two	  production	  entries	  

wwPDB	  training	  
!  wwPDB	  processing	  guidelines	  
developed	  

!  VTC	  training	  carried	  out	  
!  Annotator	  Summit	  in	  June	  2014	  
RCSB	  PDB	  currently	  hosting	  
production	  system,	  serving	  	  
US,	  EU,	  and	  Japan	  
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Ef@iciencies/Advances:	  Current	  Status	  
Ef8iciencies	  
!  Greater	  ef@iciency	  for	  
routine	  structures	  

!  Evolving	  processing	  of	  
large	  and	  complex	  
structure	  

!  Work@low	  @lexibility	  still	  
evolving	  

!  Detailed	  ef@iciency	  
measurements	  to	  be	  
carried	  out	  in	  2015	  

Advances	  	  
!  Improved	  support	  for	  large	  
structures	  

!  Work@low	  ensures	  
completeness	  of	  	  annotation	  

!  Enhanced	  validation	  
!  More	  automated	  processing	  
for	  ligands	  and	  sequences	  

!  Tracking	  enabled	  
!  Enable	  processing	  multiple	  
entries	  in	  parallel	  

21	  



Depositor	  Resources	  

22	  

!  Info	  at	  wwpdb.org	  
!  System	  overview	  
!  Step-‐by-‐step	  
instructions	  

!  Video	  tutorials	  
!  FAQ	  

!  Live	  and/or	  video	  
demos	  at	  ACA	  and	  
IUCr	  meetings	  

Tour	  of	  Deposition	  System	  

X-‐Ray	  Deposition:	  @ile	  
upload,	  validation,	  and	  
providing	  mandatory	  
information	  

Ligand	  Deposition:	  
review	  and	  con@irm	  
suggested	  matches	  to	  
deposited	  ligands	  

Ligand	  Deposition:	  
how	  to	  provide	  
mandatory	  chemical	  
information	  



Feedback	  
External	  Users	  (Depositors)	  
!  Daily	  communication	  
between	  annotators	  and	  
depositors	  	  

!  ACA,	  IUCr	  meetings:	  
demonstrations,	  posters	  
and	  booth	  	  

Internal	  Users	  (Annotators)	  
!  Continuous	  testing	  
!  Internal	  training	  	  
!  9	  months	  of	  production	  
experience	  	  

!  Weekly	  cross-‐site	  review	  of	  
issues	  
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Common	  Feedback	  from	  External	  Users	  
What	  they	  like	  most	  
!  Easy	  navigation	  
!  Straightforward	  input	  forms	  

Suggestions	  under	  discussion	  
!  Include	  annotator	  message	  content	  in	  alerts	  emailed	  	  
to	  Depositors	  (in	  progress)	  

!  Support	  for	  simultaneous	  depositions	  	  
!  Ability	  to	  access	  depositions	  by	  Author	  rather	  than	  
session	  ID	  

24	  
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Global	  Workload	  Distribution	  	  
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RCSB	  PDB	  	  
PDBe	  	  	  	  	  	  	  	  	  	  
PDBj	  	  	  	  	  	  	  	  	  	  	  

RCSB	  PDB	  
Total	  69%	  

PDBe	  
Total	  21%	  

PDBj	  
Total	  10%	  

America	  Europe	  

Asia	  

RCSB	  PDB	  
Total	  54%	  

PDBe	  
Total	  31%	  

PDBj	  
Total	  15%	  

America	  Europe	  

Asia	  

Launch	  of	  the	  D&A	  System	  
January-‐September	  2014	  

Start	  of	  “Workload	  Share”	  
June-‐September	  2014	  



What	  challenges	  remain?	  
!  Extend	  and	  harden	  existing	  system	  for	  all	  methods	  
!  Improving	  ef@iciency	  for	  very	  large	  structures	  	  
!  Enable	  greater	  automation	  of	  depositor	  
replacement	  of	  coordinates	  post	  submission	  	  	  

!  Improve	  usability	  of	  processing	  tools	  for	  
annotation	  and	  the	  @lexibility	  of	  current	  work@low	  	  	  

!  Incorporate	  additional	  data	  checking	  to	  improve	  
data	  quality	  and	  processing	  ef@iciency	  

!  Improve	  support	  for	  legacy	  PDB	  @ile	  format	  
variants	  
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Future	  Remediation	  
!  Residual	  B	  factors	  (2015)	  
! Non-‐crystal	  frame	  (2015)	  
!  Archival	  mmCIF	  update:	  multiple	  re@lection	  data	  
sets	  and	  V5.0	  (2015)	  

!  Representation	  of	  Carbohydrates	  	  

27	  



Carbohydrate	  Remediation	  
Funding	  
Proposal	  

!  Proposal	  for	  Mizutani	  Foundation	  (MF)	  funding	  submitted	  
September	  01,	  2014.	  Waiting	  for	  decision	  by	  Spring	  2015	  

Goals	  
!  Gather	  input	  from	  community	  experts	  on	  new	  search	  and	  
delivery	  functionalities	  for	  the	  glycosciences	  community	  

!  Enable	  searches	  for	  carbohydrates	  in	  PDB	  archive	  

Plans	  
Forward	  

!  Identify	  and	  analyze	  carbohydrate-‐containing	  entries	  
!  Remediate	  batches	  of	  carbohydrate	  containing	  @iles	  using	  the	  
Deposition	  &	  Annotation	  pipeline	  

!  Create	  standard	  representation	  for	  branched	  polymers	  

28	  

PDB	  ID:	  2wmg	  MA	  Higgins	  et	  al.	  J.Biol.Chem.	  284,	  26161-‐26173	  (2009)	  	  



Plans	  for	  2014/2015	  
!  2014	  
!  wwPDB	  D&A	  system	  for	  all	  methods	  in	  production	  testing	  	  
!  2015	  
!  Assess	  ef@iciency/usability	  and	  harden	  new	  D&A	  system	  
!  Retire	  legacy	  deposition	  systems	  at	  RCSB	  PDB	  and	  PDBe	  
!  Archival	  mmCIF	  updates	  
!  Enabling	  industrial	  structure	  deposition	  
!  Secure	  funding	  for	  Carbohydrate	  Remediation	  
!  Explore	  the	  way	  forward	  for	  hybrid	  structure	  and	  data	  
deposition	  	  

!  Begin	  discussions	  re	  PDB	  “franchises”	  in	  India	  and	  China	  
(with	  wwPDB	  partners)	  
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RCSB	  PDB	  Data	  Deposition	  and	  Annotation	  Team	  
	  

wwPDB	  D&A	  Team	  

2010	   wwPDB	  Annotator	  Summit	  

2014	  

2013	  



Data	  Access	  and	  Exploration	  
	  
Peter	  Rose	  
Andreas	  Prlić	  



Vision	  and	  Mission	  

1	  



Primary	  Goals	  
! Enable	  ef=icient	  
exploration	  of	  the	  	  
PDB	  archive	  

! Enhance	  User	  experience	  	  
! Design	  data	  stores	  
supporting	  ef=icient	  query	  

! Modularize	  services	  to	  
enhance	  extendibility,	  
scalability,	  and	  
maintainability	  

2	  

! Develop	  geometry	  and	  
interaction	  query	  
capabilities	  

! Expand	  programmatic	  
access	  via	  Web	  Services	  



Recent	  Accomplishments	  	  
Improved	  website	  
usability,	  new	  
structure	  annotations,	  
improved	  processes	  

! Home	  page	  redesign	  
! JS	  for	  web	  support	  and	  
visualization	  

! Membrane	  protein	  
annotation/query	  

! Mapping	  structures	  to	  
human	  genes	  
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Improving	  Website	  Usability	  
!  Design	  focus	  

!  Reduce	  information	  overload	  and	  redundancy	  
!  Support	  diverse	  User	  groups	  
!  Optimize	  User	  work=lows	  	  
!  Employ	  modern	  (yet	  proven)	  web	  technologies	  

!  Scope	  
!  Phase	  1	  

!  Home	  Page	  (November	  2014)	  
!  Search	  Engine	  optimization,	  make	  website	  mobile	  friendly,	  usage	  
tracking,	  review	  User	  feedback	  (January	  2015)	  

!  Phase	  2	  (through	  September	  2015)	  
!  Redesign	  of	  secondary	  pages,	  including	  query	  results	  and	  	  	  
Structure	  Summary	  pages	  

!  Redesign	  PDB-‐101website	  
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Common	  
tasks	  

New	  Features	  

Topic	  Panels	  
change	  
based	  on	  
selected	  
task	  

Static	  
footer	  

Header	  
accessible	  
from	  every	  	  

page	  



Live	  Demo	  of	  New	  Website	  
! Topic	  panels	  and	  subpanels	  
! Top	  menu	  bar	  
! New	  features	  and	  news	  sections	  
! Context	  speci=ic	  feedback	  form	  
! Responsive	  for	  mobile	  devices	  
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RCSB	  PDB	  Mobile	  

7	  

Fully	  supported	  on	  
iOS	  and	  Android	  

	  	  	  	  	  	  	  	  	  Downloads	  
	  
	  	  	  	  	  	  	  	  	  	  iOS:	  22,000	  
Android:	  	  	  4,500	  

RCSB	  PDB	  Mobile:	  iOS	  and	  Android	  	  
mobile	  apps	  to	  provide	  data	  access	  	  
and	  visualization	  to	  the	  RCSB	  Protein	  	  
Data	  Bank	  (2014)	  Bioinformatics	  	  
doi:10.1093/bioinformatics/btu596	  	  

iOS Android 
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~1%	   ~2%	  of	  all	  traffic	  



Mobile	  Web	  Support/Visualization	  
! New	  JavaScript	  applications	  run	  on	  devices	  and	  web	  
browsers	  that	  do	  not	  support	  Java	  (phones,	  tablets)	  

9	  

Chemical	  Structure	  Searching	  

MarvinJS	  (ChemAxon)	  

3D	  Visualization	  

JSmol	  (Robert	  Hanson)	  
crystal packing binding site 



Factors	  In=luencing	  Our	  Decisions	  
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RCSB	  PDB	  
Website	  

User	  	  
Feedback	  

Usage	  
Analysis	  

Advisory	  	  
Committee	  

Expert	  	  
Staff	  	  

Knowledge	  	  
	  

Grant	  

Data	  
Archive	  
Content	  



Feedback	  from	  Help	  Desk,	  Analytics	  
! What	  membrane	  proteins	  are	  in	  the	  PDB?	  
! What	  can	  we	  learn	  when	  we	  search	  by	  gene-‐
identi=ier?	  
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Membrane	  Protein	  Annotation/Query	  
! Integration	  with	  mpstruc	  database	  (UC	  Irvine)	  

! mpstruc	  currently	  annotates	  ~1500	  PDB	  entries	  
! Collaboration	  with	  Structural	  Biology	  Knowledgebase	  

! Extended	  to	  homologs	  using	  RCSB	  PDB	  sequence	  
clusters	  
! ~2500	  membrane	  proteins	  annotated	  
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Browse	  Membrane	  Proteins	  
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Gene	  View:	  Mapping	  PDB	  "	  Genes	  
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Gene	  View"Scroll,	  Zoom,	  Interact	  	  
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Live	  Demo	  of	  Gene	  View	  
! Explaining	  page	  layout	  
! Viewing	  genomic	  context	  
! Scrolling	  along	  the	  length	  of	  a	  gene	  or	  a	  structure	  
! Zooming	  in	  on	  particular	  segments	  
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Gene	  View	  "	  Good	  Initial	  Uptake	  
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! Usage	  Metrics	  
! User	  Demographics	  
! Growth	  Areas	  
! Growth	  Opportunities	  
! Infrastructure	  Improvements	  

Assessing	  Impact	  
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Overall	  FTP	  and	  Web	  Service	  Usage	  

19	  

RESTful	  Web	  Services	  
	  

FTP	  downloads	  

Per	  year	  

Per	  month	  

Argonne	  National	  Lab	  	  
search	  API	  



Overall	  Website	  Usage	  
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2013"2014:	  #2%	  	  (2012"2013:	  #5%)	  

Non-‐bounce	  visits	  
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Available	  User	  Demographics	  



Growth	  Area:	  Jmol	  
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Growth	  Area:	  Protein	  Feature	  View	  
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Growth	  Area:	  Ligand	  Summary	  	   	  	  
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Opportunity:	  Structure	  Summary	  
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!  2014	  Structure	  Summary	  Pageviews	  	  
	  slightly	  down	  from	  2013	  

!  Plans	  Forward:	  	  
!  Improve	  searching	  to	  	  #	  traf=ic	  
!  Monitor	  impact	  



Opportunity:	  PDB-‐101	  
!  2014	  page	  views	  slightly	  down	  from	  2013	  
!  Plans	  Forward	  

!  Reposition	  to	  #	  traf=ic	  
!  Redesign	  to	  enhance	  usability	  
!  Monitor	  impact	  
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Continuous	  Integration	  Software	  
Development	  Process	  
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Image source: http://www.meranetworks.com/services/processes/integration 



Automation	  Improvements	  	  
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! Weekly	  update	  
! Software	  
deployments	  

! Monitoring	  of	  
services	  

! Additional	  usage	  
statistics	  



Plans	  for	  2014/2015	  
2014	  
! Deploy	  redesigned	  RCSB	  PDB	  website	  (Phase	  1)	  
!  Support	  large	  structures	  deployment	  (December	  10th)	  

2015	  
!  Scienti=ic	  projects	  

!  Expand	  synonym	  search	  using	  sequence	  clusters	  (Q1	  2015)	  
!  Visualization	  

!  Validation	  data	  (geometry,	  e-‐density)	  
!  Membrane	  protein	  orientation	  

!  Structure	  mapping	  	  
!  Protein	  Kinase,	  GPCR,	  and	  Nuclear	  Hormone	  Receptor	  phylogenetic	  trees	  
!  Signal	  transduction	  pathways	  

!  Technical	  projects	  
!  Website	  redesign	  Phase	  2,	  including	  PDB-‐101	  
!  Improve	  scalability	  of	  backend	  calculations	  and	  data	  integration	  
!  Quantify	  PDB	  impact	  through	  citation	  network	  analysis	  
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Molecule	  Name	  Searching	  Limitations	  
! Based	  on	  UniProt	  annotation	  	  

!  Consistent	  and	  unambiguous	  naming:	  www.uniprot.org/docs/nameprot	  
!  Search	  suggestion	  

!  Select	  Cell	  division	  control	  protein	  42	  homolog	  
!  1.	  Find	  all	  UniProt	  entries	  with	  a	  matching	  name	  -‐>	  P60766,	  P60953	  

!  2.	  Retrieve	  all	  structures	  with	  UniProt	  IDs:	  P60766,	  P60953	  

! Limitation:	  Searches	  using	  Depositor-‐assigned	  protein	  name	  
!  GTP-‐BINDING	  RHO-‐LIKE	  PROTEIN	  (Biologists	  love	  synonyms!)	  
!  Some	  typographical	  inconsistencies	  and	  errors	  inevitable	  
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Sequence-‐based	  Synonym	  Searching	  
!  Search	  for	  GTP-‐BINDING	  RHO-‐LIKE	  PROTEIN	  $	  1	  hit	  
!  Archive	  contains	  multiple	  names	  for	  the	  same	  protein	  

!  Example:	  90%	  Sequence	  Identity	  Cluster	  (31	  entries,	  13	  synonyms)	  
!  Cell	  division	  control	  protein	  42	  homolog	  (UniProt	  name)	  
!  cell	  division	  cycle	  42	  isoform	  1	  
!  PROTEIN	  (GTP	  BINDING	  PROTEIN	  (G25K))	  
!  PROTEIN	  (GTP	  BINDING	  PROTEIN)	  
!  G25K	  GTP-‐binding	  protein,	  placental	  isoform	  
!  CDC42	  HOMOLOG	  
!  Human	  Cell	  Division	  Cycle	  42	  (CDC42)	  
!  GTP-‐BINDING	  PROTEIN	  
!  G25K	  GTP-‐BINDING	  PROTEIN	  
!  CDC42HS	  
!  CDC42HS-‐GDP	  
!  G25K	  GTP-‐BINDING	  PROTEIN,	  PLACENTAL	  ISOFORM	  (GP),	  	  
!  PROTEIN	  (CDC42	  HOMOLOG)	  	  
!  GTP-‐BINDING	  RHO-‐LIKE	  PROTEIN	  (protein	  name	  used	  for	  text	  search)	  

!  These	  proteins	  can	  be	  found	  by	  current	  text	  search,	  but	  results	  will	  be	  
incomplete	  due	  to	  inconsistent	  and	  partial	  annotation	  

!  Not	  practical	  to	  remediate	  protein	  names	  for	  >100,000	  entries	  
!  Our	  approach:	  Attribute	  all	  names	  to	  all	  members	  of	  each	  high	  sequence	  
identity	  cluster	  to	  improve	  accuracy	  of	  text-‐based	  searching	  
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New	  Of=ice	  Space	  at	  UCSD	  
! Moved	  to	  larger	  space	  at	  2nd	  =loor	  of	  Skaggs	  School	  of	  Pharmacy	  
and	  Pharmaceutical	  Sciences	  

!  Provides	  room	  for	  additional	  staff,	  students,	  and	  postdocs	  
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RCSB	  PDB	  UCSD	  Team	  
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2013	  
2010	  



Job	  Openings	  at	  UC	  San	  Diego	  
! Senior	  Java	  Web	  Developer	  
! Senior	  Scientist	  
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