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Its hard to believe, but… 

3D structures are often 
hard to understand: 
even for a structural 
biologist! 



The �Kluge� 
1965, MIT 

Cyrus  
Levinthal  
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Growth in PDB 
105,097 structures  

Dec 17, 2014 

But hard to explain 3D structures in 2D 
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•  Presents 3D information in an intuitive manner  
•  A web browser is all you need 
•  Content can be added by anyone, easily, 

without need to add on/purchase a program, i.e. 
Crowdsourcing 

•   And it is free(!) 

3 Key Elements  

www.proteopedia.org 



www.jmol.org 

Proteopedia pages contain Jmol scenes 

Robert Hanson 

JSmol now runs without Java on iPads, iPhones & Androids 





Wayne 
Decatur 



How people are using it? 
•  Student assignments to create pages 
•  Professors create pages to aid in teaching, 

e.g. showing conformational changes 
•  There are 2 kinds of pages 

•  Seeded pages: Based on PDB entry  

•  Topic pages: Structural Biology topics  

Dr. Jaime Prilusky 

Topic pages



Data sources: 
KEGG, OMIM, OPM 
Pfam, Protein Data Bank 
PubMed, SGKB, SCOP 
UniProtKB/SwissProt  
ConSurf, GO 

weekly 

Building Proteopedia … 

Users 

http://oca.weizman.ac.il 
http://proteopedia.org 



A Seeded Page 



Topics Pages 

Movie by James Holton, ALS, UC  Berkeley, who kindly gave permission for its use in 
Proteopedia. Original source is http://ucxray.berkeley.edu/~jamesh/movies 

James Holton 





Topics Pages 

James Holton 

DOI: http://dx.doi.org/10.14576/431679.1869588  



Proton 
Channels 

Conformation 
Changes 

Schnell & Chou (2008) “Structure and mechanism of the M2 proton 
channel of influenza A virus” Nature 451, 591-5. 
Stouffer et al & DeGrado (2008) “Structural basis for the function and 
inhibition of an influenza virus proton channel” Nature 451, 596-9. 

Open                             closed 

Eric Martz             Eran Hodis  





Assignments for class 

Prof. Karl Oberholser 
Messiah College, PA 
Student: 
•  Ms. Emily Forscher 

Photosystem II 



Page by Ms Emily Forschler 



A wiki for the scientific 
community 

Names of contributors are listed on each 
page to give credit & add responsibility 



PDB-ID 1osl 
Solution structure of dimeric lactose DNA-binding 

domain complexed to a nonspecific DNA seq 
Kalodimos et al & Kaptein Science (2004) 305, 38 

PDB-ID 1lbg 
Crystal structure of the lactose operon 

repressor & its complexes with cognate DNA 
Lewis et al & Lu Science (1996) 271, 1247 

Lac repressor/DNA 
complex 



Lewis C.R. Biol (2005) 328, 521  [X-ray]
Kalodimos et al & Kaptein Science 2004, 305, 386-9 [NMR] 



Sagar & Oberholser "Proteopedia page on deoxyribonucleic acid" BAMBED 
2012, 40, 74 

David 
Canner Diseases & Drugs 



Looks like only a real Geek 
could do it(!) 



1ACJ* shows the crystal structure of Torpedo 
californica acetylcholinesterase (TcAChE) 
complexed with tacrine. 
 
Tacrine was the first cholinesterase inhibitor 
approved for the treatment of Alzheimer's 
disease. 
 
Tacrines ringed structure is stacked between the 
aromatic rings of Trp84 and Phe330. 

*Harel et al Silman & Sussman (1993) "Quaternary ligand binding to aromatic 
residues in the active-site gorge of acetylcholinesterase" PNAS, 90, 9031-5. 

Adding molecular scenes is easy!  



http://proteopedia.org/w/Sandbox_780 

Page you can make in ~10 min, 
see lecture notes 
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www.proteopedia.org 

Dr. Yechun Xu 

English is the official language of 
Proteopedia, however, some 
pages are also being translated 
into other languages. 



adrenergic receptor

Dr. Yechun Xu 

http://proteopedia.org/w/1vot_(Chinese) 

Aricept 



Dr. Yechun Xu 
Muneef Ayyash 

http://proteopedia.org/w/1eve_(Arabic) 



Dr. Yechun Xu 
Samet Serdar Yildirim 

http://proteopedia.org/w/1eve_(Turkish) 



How can high school students 
contribute something useful? 

Tim Herman 



adrenergic receptor

Save page 
for offline 
viewing 

adrenergic receptor

viewing 



NYC high school students publish 
paper on their Proteopedia page 

Allison 
Granberry 

Acheampong et al Sussman & 
Granberry  BAMBED (2012) 
40, 144 
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Used for teaching biology ◗

in high-school classrooms 

around the world; applied as 

an interactive three-dimen-

sional article supplement in 

a journal of chemistry; and, 

most recently, elected as the 

best web-based multimedia 

tool by The Scientist. Pro-
teopedia (www.proteopedia.

org) is the fi rst free, collab-

orative three-dimensional 

online encyclopedia of mol-

ecules – and yet another ex-

ample of how scientists bring 

science to the public. 

“This website gives 

students and other us-

ers a chance to view 

protein structures, 

which turn out to be 

extraordinarily ap-

pealing to them,” ex-

plains project initiator 

and EMBO Member 

Joel L. Sussman from 

the Weizmann Insti-

tute of Science in Israel, who co-developed 

the tool with Jaime Prilusky & Eran Hodis, 
also at the Weizmann.

The visual effects are amazing: Upon click-

ing on one of the green links attached to a 

page in Proteopedia, a multicoloured picture 

appears which can then be rotated by simply 

pulling the computer mouse – as if the user 

were holding the model in his own hands. “But 

Proteopedia is more than just pretty pictures. 

It helps identify the features of molecules,” 

explains Sussman. Even senior researchers 

appreciate how their own research fi ndings 

are visualized on the website. 

Earlier this year, his team visited a 

high-school classroom at the Hostos-

Lincoln Academy in South Bronx, New York. 

“The students were crazy about it,” recalls 

Sussman. Their teacher also found it useful: 

“My students learnt how to load a programme 

database fi le, illustrate it, rotate or zoom 

the structure and have it linked to the text 

they drafted,” said Allison Granberry. “Their 

enthusiasm grew, one idea seemed to gener-

ate another.”

 Since the website’s launch in 2008, 

hundreds of people have edited scientifi c 

articles on Proteopedia; almost 

four hundred papers on proteins 

and other biomolecules have 

been created. Contributors range 

from well-known structural biol-

ogists to high-school teachers 

and students. New submissions 

undergo a three-stage verifi ca-

tion until they can go live and 

each author automatically gets 

both credit and responsibility by 

having their name mentioned on 

each page they edit.

For Sussman, a dream has 

come true. “I have done a lot of 

basic research, now it is time to 

go out to a much larger commu-

nity,” explains the structural biologist. Now 

that the project has gained ground, he wants 

to set sail for new shores. Targeting develop-

ing countries is just one of his plans. To make 

a good start, he had a number of pages in 

Proteopedia translated into Arabic, Russian, 

Chinese and other major languages of the 

world. ●

More than just pretty pictures 
EMBO Member Joel L. Sussman makes students love structural biology
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The students 
developed their own 
model of protein 
structure using 
Proteopedia

Joel among 
high-school students in 
South Bronx, New York

SMART Team  
@Hostos-Lincoln Academy 

 guided by Ms. Allison Granberry 

Fall 2010 

Hos

w Y

rec

use

Marisa VanBrakle 
Gates Millennium Scholarship 

d l

Bobby Glover - National Scholar 
for Coca-Cola 



Who�s using Proteopedia? 
 
High School: 
-  as live support for lectures 
- as live support for student’sself-paced learning 

Universities: 
-  as live support for lectures 
-  as live support for student’s self-paced learning 
- as media for Final Projects/Thesis 
- as driving topic for Student’s Clubs 
 
Researchers: 
- as a source of information 
-  as a shared secure shared collaboration site 

Journals: 
- as an Interactive 3D Complement (I3DC) 
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Interactive 3D Complements (I3DCs) 

Journals with I3DCs 
Cell  PLoS One  PNAS   
J Mol Biol  J Biol Inorg Chem  J Med Chem 
JACS  J Struct Biol  Proteins 
Biochem & Molec Biol Edu 



We need you! 
Proteopedia can help you with 
1)  Effective & intuitive communication of 

structural information 
2)  Creating 3D figures for publications 
3)  Engaging structural tutorials & lectures 
4)  >108,000 pages, 2,825 registered users 

But without you, 
 Proteopedia is just a tool 
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No cost, 
free! 



Proteopedia at Trieste 

Best Proteopedia page, by 
tomorrow eve (23:59), will 

win Proteopedia Mug! 



Proteopedia is on Facebook 



The Proteopedia Team 

Joel 
Sussman 

Jaime 
Prilusky Eran 

Hodis Eric 
Martz 

John Moult Israel Silman Adithya Sagar 



Thank you 

www.proteopedia.org 

And all contributors to 
Proteopedia: Students, 
teachers & scientists all 
over the world (!!) 



www.weizmann.ac.il/conferences/ICSG2015 




