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Structural Genomics

� ”Concept invented” independently in several labs in the 90ties 

� Aims:
- To establish a streamlined process (Pipeline) that can 
determine protein structures at useful and predictable rates and 
costs.

- To determine representative structures of Pfam families –
populate the fold space (eg PSI in the US)

- To determine biological/biomedical important structures -
biology driven projects (eg SGC)
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Parallel Protein Production 
Technologies for Structural Genomics
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Parallel processes applied on:

Soluble proteins:
-E.coli, Herpes and Human

Integral membrane proteins:
- E.coli, T. Maritima and Human
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SG–process - state of the art

- Nearly all production done
from E.coli expression 
with simple and streamlined
processes (Exception is
RIKEN = using cell free systems)

Nat Struc Biol 2000, 7, 10, 903

Current success rates (% of starting genes, personal interpretation...):

Bacterial proteins: Soluble expression >60%
Purifiable >45 %
Crystallisable >25 % 

Eukaryotic/human proteins: Soluble expression >50 %
Purifiable ?
Crystallisable ?

Membrane proteins: ?

SGC
> 50 %
> 40 %
> 20 %
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Output of International Strucutral
Genomics Pilot Projects (~2000-2005) 

Funding per year Total # structures -
2000-2005

9 NIH funded centers ~ 500 mSEK 1032
Japanese center (RIKEN) ~ 700 mSEK 686 
Other international SG  ? (EU~150 mSEK) 169

� Price per structure (2005) range 
from  ~ 500 kSEK - >  4 000 kSEK
depending on centres.

� No/few eukaryotic proteins in
most productive centres

Impact of SG  projects on 
determining novel folds

Chandonia & Brenner, Science, 2006
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Structural Genomics is working! 
Structures can be determined at useful and predictable rates and costs 

- >60% of all novel folds (Pfam representatives) are from SG projects

- >60% of all novel human structures are from SG projects (primarily SGC and 
RIKEN). 

- Arguably, in average, SG structures are as valuable as structures from 
traditional Structural biology

Still the funding for SG projects is less than 10% of all funding for structural 
biology.

Key for success is:

- Organization and logistics 

- Focus on protein production ( > 60% of resources) 

Unresolved issue:
- How to efficiently interface SG programs to the community 
(- enhance value of proteins, structures, technologies etc)
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Structural
Genomics

Protein and 
Protein Production 

Technology
HTP-Biochemistry

Target Exchange 
with Biomedical

Programs
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Structure-based

Drug Design
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Novel Technologies
Accelerate Traditional 

Structural Biology

Filling out “protein 
fold space”. – cover

Pfam families 
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Target selection, a key to scientific 
impact – the SGC-Stockholm strategy

� Aim;

- To identify targets areas (Families or pathways) with high biomedical 
impact

- To identify areas which are well suited for collaborations

with other biomedical or structural biology groups => follow up 
functional or structural studies.

- To maintain a manageable process for target selection

SGC is a biology driven project – the target list will have impact on 
most downstream events…
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SGC-Stockholm target selection process

Selection process:

-A palette of Target areas are proposed by 
the SAC and SGC-staff based in biomedicial
impact and “local research activities”.

=> SGC-staff prepare Target assessments 
evaluating; biomedical importance, feasibility 
and potentials for Swedish  collaborations 
and overlap with other SGC-nodes.

=> Target areas are selected based on 
recommendations from the SAC. 
Prioritisations are based on biomedical 
importance and potential for (Swedish) 
collaborations.

� Target proposals brought to the SGC
Central Scientific Committee for approval

Local Scientific Advisory
Committee (SAC)

Christer Betsholtz (Karolinska)
Jonas Bergquist (Uppsala 
University)
Björn Dahlbäck (Lund University)
Nigel Darby (GE Healthcare)
Helena Edlund (Umeå University)
Alwyn Jones (Uppsala University)
Urban Lendahl (Karolinska)
Maria Masucci (Karolinska)
Katarina Nordqvist (VINNOVA)

Target focus: Human proteins of high biomedical relevance
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SGC-stockholm target areas

Biomedical themes covered :

- Inflammation 
- Cancer
- Neurobiology and 
neurodegenerative disease
- Host-pathogen interactions and 
innate immunity
- Metabolic syndrome
- Immune response and 
autoimmune disease
- etc.

Current target areas (~350 proteins):

Team 1
- Nucleotide Metabolism  
- Arachidonic acid signalling
- Apoptosis domains
- Toll receptors 
- TGF-beta signalling
- Receptor Tyrosine Kinases
- Ser/Thr phosphatases

Team 2
- Phosphoinositide signalling
- Other lipid signalling

Team 3
- Covalent modifications in signalling
- ATPases
- Amino acid/messenger metabolism 
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Downstream collaborations – impact of 
proteins and structures

SGC-Stockholm – targeted collaboration:

� More than 20 Stockholm ongoing “functional collaborations”

� Strategic collaborations (Screening centers, NMR groups, HPR) - To access/exchange 
technologies and tools.  

� Guest students/postdocs – working at SGC-Stockholm for 2-4 month – bring structures and 
crystals home for follow-up studies.

SGC – now and the future – “Generic collaborations”:

“Crystillisable clones” (clones leading to structures) are accessed from SGC in days. 
Protein and crystals can be generated in days/weeks – i.e kicks-starting projects.

After SGC-phase II (July 2007 – July 2011)  more than 800 purifiable and crystallisable
human proteins will be available - most of these belong to the ~~3000 proteins which constitute
the “druggable genome”

=> Value for academics – e.g. for follow-up crystallography studies and as components in 
protein-protein complexes.

=> Value for the industry - kick-starting structure based drug design projects 
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Example: Guest students/postdocs - a good example

- Martin Welin, from SLU/BMC, Uppsala - SGC guest student April-June 2006

- Training in parallel technologies, state of the art informatics, ligand screening etc

- Martin determined structures of 2 novel human proteins RNRR2 and PRTFDC

PRTFDC – Phosphoribosyl transferasdomain containing 1 
- unknown specificity => Tentative specificty determined
with SGC ligand screen - similar to HGPRT an enzyme
activity missing in Lesch-Nyhan Syndrome

Work was continued in Uppsala:

- Enzyme activity characterised in collaboration with Staffan Eriksson´s group
- Manuscript prepared in Uppsala to be submitted soon

Students and Postdocs from groups with an interest in SGC-Stockholms
Target areas should have a look at sgc.ki.se !!
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Summary

- Structural Genomics is working!

- Structural Genomics is driving the developments of parallel protein 
technologies 

- Taget selection a key to down-stream scientific impact

- ”Purifiable and crystallisable clones” will constitute a key 
resource for future biomedical research and for industry

- Traditional structural biology projects and structural genomics projects 
will have to find efficient interfaces  
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Thank you for your attention !


