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What is Structural Genomics? 
• Determination of the three dimensional structure 

of all (or most) proteins of a given organism, by 
experimental methods such as X-ray 
crystallography or NMR spectroscopy, or by 
computational approaches such as homology 
modeling. (Wikipedia) 

Acetylcholinesterase  

http://en.wikipedia.org/wiki/Structural_genomics
http://www.proteopedia.org/wiki/images/8/83/Small_wh_ray0001.gif
http://www.proteopedia.org/wiki/images/2/2b/2ace.jpg


Why is it important? 
• Protein structure determines function 
• Can sometimes predict function from structure 
• Can identify small molecules that interact with protein 
• Design drugs to block active site  
• Interfere with function and cure disease 
 

http://www.proteopedia.org/wiki/images/8/83/Small_wh_ray0001.gif


Why is it different? 

• “Big science” 
• High throughput 
• (Semi-)automated 
• Lots of people/money 
• More efficient per structure 
• Hypothesis generating, not hypothesis 

testing 
• What about traditional “small” labs? 
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Structural Genomics Contract 
• RFP-NIH-NIAID-DMID-07-19  
• Issued: September 14, 2006  
 To apply state-of-the-art structural genomics technologies to structurally 

characterize targeted proteins from NIAID Category A-C pathogens and 
organisms causing emerging or re-emerging infectious diseases. The goal is to 
create a collection of three dimensional protein structures that are widely 
available to the broad scientific community and serve as a blueprint for 
structure-based drug development for infectious diseases.  

• Two contracts awarded  
 Center for Structural Genomics of Infectious Disease 
 Seattle Structural Genomics Center for Infectious Disease 

• $30.6M over 5 years 
• Start Date: September 28, 2007 



SSGCID Vision and Goals 
•  Multi-pronged, serial escalation pipeline 

 protein expression in bacterial, wheat-germ cell-free translation, 
   baculovirus and mammalian systems  
 structure solution using X-ray crystallography and NMR spectroscopy   

• Ligand-based drug lead discovery campaign on a small 
   number of high-impact targets  

•  Pro-active engagement of the research community 
 community involvement in target selection 
 structural genomics service to the community 
 public dissemination of all structure information and materials  

• 75-100 protein structures per year 
 NIAID Category A-C agents  
 Emerging and re-emerging infectious disease organisms 

•  Protein structures will provide a blueprint for structure- 
   based drug design of new therapeutics against infectious diseases 



Target Organisms 
I. New pathogens 

 Viruses, bacteria, protozoa 
II. Re-emerging pathogens 

 Viruses, bacteria, fungus, prions 
III. Agents with bioterrorism potential 

 Category A (anthrax, botulism, plague, tularemia, 
pox viruses, viral hemorrhagic fevers)  

 Category B (Q-fever, brucellosis, glanders, 
melioidosis, psittacosis, tularemia, typhus fever, ricin 
& epsilon toxins, water-borne bacteria, protozoa & 
viruses, pox viruses, viral encephalopathies)  

 Category C (multi-drug resistant TB, Rickettsia, 
Nipah, hanta, CCHF, yellow fever, influenza, rabies, 
chikungunya, SARS-CoV) 

 



SSGCID organism focus 
 

• Actinobacteria (Mycobacterium) 

• Alpha-proteobacteria (Bartonella, Brucella, Ehrlichia, Rickettsia) 

• Beta-proteobacteria (Burkholderia) 

• Spirochaetes (Borrelia) 

• Eukaryotes (Acanthamoeba, Babesia, Cryptosporidium, Cyclospora, 

Toxoplasma, Giardia, Entamoeba, Coccidioides, Encephalitozoon) 

• ssDNA viruses (Erythrovirus) 

• ssRNA negative-strand viruses (Filoviridae, Orthomyxoviridae, 

Arenavirus, Hantavirus, Henipavirus, Lyssavirus, Nairovirus, 

Orthobunyavirus, Phlebovirus, Rubulavirus) 

CSGID and SSGCID divided the organisms 
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SSGCID Production Pipeline  

• Infectious Disease focus  

• Targets selected for function  

• NIAID approval of targets 

• Three protein production labs 

• X-ray & NMR 

• Ligand screening 

• Community outreach  



The Good, the Bad and the Ugly 

• Overall success rates are 1-20% 
• 33-100% of cloned targets produce soluble protein 
• 31-77% of purified proteins crystallize 
• 30-100% of crystals yield usable diffraction data 
• Eukaryote proteins diffract slightly less often 



Current Target Status 

450 structures from 351 targets 



Structures submitted to PDB 

• 447 PDB entries released 
• 7 entries unreleased 
• 351 different targets  
 



Cost-per-structure 

• Cumulative cost ~$61K/structure 
• Incremental cost now ~$36K/structure 



SSGCID Impact 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

M
yc

ob
ac

te
ri

um

A
na

pl
as

m
a

Ba
rt

on
el

la

Br
uc

el
la

Eh
rl

ic
hi

a

Ri
ck

et
ts

ia

Bu
rk

ho
ld

er
ia

Bo
rr

el
ia

Ca
nd

id
a

Le
is

hm
an

ia

Pl
as

m
od

iu
m

Tr
yp

an
os

om
a

A
ca

nt
ha

m
oe

ba

Ba
be

si
a

Co
cc

id
io

id
es

Cr
yp

to
sp

or
id

iu
m

Cy
cl

os
po

ra

En
ce

ph
al

ito
zo

on

En
ta

m
oe

ba

G
ia

rd
ia

To
xo

pl
as

m
a

Er
yt

hr
ov

ir
us

A
re

na
vi

ru
s

Eb
ol

a-
lik

e 
vi

ru
se

s

H
an

ta
vi

ru
s

H
en

ip
av

ir
us

In
flu

en
za

vi
ru

s 
A

In
flu

en
za

vi
ru

s 
B

In
flu

en
za

vi
ru

s 
C

Ly
ss

av
ir

us

M
ar

bu
rg

vi
ru

s

N
ai

ro
vi

ru
s

O
rt

ho
bu

ny
av

ir
us

Ph
le

bo
vi

ru
s

Ru
bu

la
vi

ru
s

SSGCID has submitted the majority 
of structures for several genera 

SSGCID was #1 in PDB for 2011 
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SSGCID SharePoint Site  

Web-based,  
cross-network 
collaboratory 
platform 



SharePoint Features 

• Documents (with versioning) 
• Images  
• People & Groups  
• Calendar 
• Announcements 
• Discussion Boards 
• Wikis 
• Links and Search  
• Tasks/Workflows 



Issue Tracking using JIRA 
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Plenty of potential targets 

very few structures 



SSGCID Target Selection 
Target selection criteria 

• drug targets 

• vaccine candidates  

• markers of infection  

• proteins involved in cell growth, 
  pathogenesis or drug resistance 

• other functionally characterized 
  proteins   



Target Selection  

• Internal Batches (15) 
• Community Request 

reports (29) 



Community Requests 
• 4499 target requests from 114 different groups  
• 2114 new targets approved  
• 1257 internal targets converted to CRs 
• Work started on 1951 targets 
• 114 structures (from 65 targets) in PDB 
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Central Target Tracking Database 

• Targets 

• Constructs 

• Pipelines 

• Processes 

CTTdb schema (SQL Server) 



Web-based interface 



Customized Reports  
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SSGCID web-site 
• http://www.ssgcid.org  
• Project management 

– Project teams 
– Participating institutions  
– Production pipeline 
– Target Selection 

• Target status 
– Summary of progress 
– Browse by genus 
– Search for specific targets 
– Structures 

• Community requests 
– Webform or e-mail 

http://www.ssgcid.org/


Target status by genus 
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Pathways 



SSGCID team members 



SSGCID Informatics Team 
• Isabelle Phan (Bifx Core Manager) 

• Lisabeth Cron (Bifx Systems Programmer) 

• Gowthaman Ramasamy (Bifx Research Specialist) 

• Wonjong Moon (Bifx Research Specialist) 

• Sandhya Subramanian (Senior Bifx Apps Specialist) 

• Christian Olsen (Biocurator) 

• Dhileep Sivam (BHI Grad student) 

• Eithon Cadag (BHI Grad student) 
• Several BHI SURP under-grad students 

 
 



Annual Programmatic Meeting (2011) 
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