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The SGC Mandate

The Structural Genomics Consortium (SGC) is a 
consortium of public and private Funding Partners whose 
aim is to determine the 3D structures of proteins of 
relevance to human health , and to promptly place this 
information into the public domain without restriction .

The SGC will seek to achieve a sustainable rate of 200 
structures per year by end of year 3 of operations
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SGC Stockholm history

• Invitation to Sweden to join the Anglo-Canadian Consortium (2003).

• Pär Nordlund raised the necessary funds from KAW, SSF, 
VINNOVA and KI. (2004)

• Established in the spring of 2005 at the Department of Medical 
Biochemistry and Biophysics (MBB) at Karolinska Institutet

• Organised an independent unit within MBB



SGC Strategies

• Combining Biological expertise with ”High throughput” (parallel) 
platform – ”Biology driven. Not only technology!”

• Gene families/pathways
– Leverage knowledge of biochemistry
– Leverage knowledge of protein biophysical behavior
– Compare details of structures across family to understand selectivity and specificity

• Quantitative goals (simple metrics)

• Focus on protein production!



SGC Stockholm goals

• To determine 50+ human protein structures:
– Year 1: July 2005 – June 2006 => 12 Structures (23 achieved)
– Year 2: July 2006 – June 2007 => 24 Structures (17 to date)
– Year 3: July 2007 – Dec 2007 => 16 Structures

» Total: 52 Structures

• Develop a process that allows us to solve 24-32 
structures per year by the end of 2007

• Establish collaborative network in Sweden and 
internationally!



Chief Scientist 
Johan Weigelt , Ph.D.

Head Biotechnology
Susanne Gräslund PhD

Core Scientists
Derek Ogg PhD (X-RAY) 
Lari Lehtiö PhD (X-RAY)

Johanna Sagemark (Informatics)
Helena Berglund PhD (Biophysics)

Biotechnology
Martin Hammarström PhD

Tanja Koteneova
Alex Flores
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Lars-Göran Dahlgren

Structural Biochemistry
Team 2

Camilla Persson PhD (TL)
Åsa Kallas PhD
Rob Busam PhD

Ann-Gerd Thorsell

Structural Biochemistry
Team 3

Lovisa Holmberg
Schiavone PhD (TL)
Tobias Karlberg PhD

Ruairi Collins PhD (PDF)
Susanne van den Berg

Structural Biochemistry
Team 1

Pär Nordlund PhD (TL)
Tomas Nyman PhD
Pål Stenmark PhD

PDF
Susanne Flodin

Martin Moche PhD

Administrative assistant (50 %)
Lina-Beth Norrström

Laboratory service (30 %)
Shagufta Anwar

Scientific coordinator
Pär Nordlund , Prof.

SGC Stockholm

• State-of-the-art Molecular Biology, Biochemistry and Crystallography laboratories
• Customized Informatics systems (ELN and LIMS databases) for efficient documentation and data sharing

Local Scientific
Advisory Committee

Target selection, Identification 
of collaboration partners, etc.



Core Scientists
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SGC generic approach

Multi construct approach

96-well expression screening

Semiautomated protein purification

Crystallisation robotics

Thermal shift screens to
identify stabilizing buffers and
ligands that aid in crystallisation
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Parallel litre scale protein expression

Automated crystal imaging

High intensity X-ray home source
with sample changing robot
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Instrumentation and methods for the generic 
protein production process

Cloning His6 TEV
pT7

Target construct

��������	
��
������	��
���������������	
���
���
���� �	����������������

Expression 
screening

� �������� ��!������!�������"���
������#���$�%�&

� '(&�)�����#"����$�
��
�*�
���&#����" �)����&�!�����

� *"��+����,+�	�'*�	��" �
#��-�
����



LEX (Large-scale expression)



Scale-up methods and instrumentation

Cultivation
• Scale-up cultivations 
performed in Tunair flasks 
or in LEX system

• 2*750 ml or 1*1500-1800 
ml Terrific Broth per 
construct 

Purification

• Two-step purification of 12 
(16)  sampes per run, IMAC + 
GF

• HEPES buffers in both steps 

• Analysis by SDS-PAGE, 
pooling and concentration



Biophysics - Characterisation

• Mass Spectrometry as quality control step on all purified 
protein batches (w. Harry Brumer at KTH)

• Buffer optimisation (Thermofluor)

• Ligand Screening (Thermofluor)

• Other tools: CD, DLS (Schneider), UV



Research Informatics

• Database administration
– Electronic Lab Notebook (ConturELN)
– LIMS Database - Beehive

• Bioinformatics support
– Administration and development of Bioinfo tools, e.g. SGC DBA tool

• Molecular visualisation: iSee developed in Oxford
– http://www.sgc.ox.ac.uk/iSee/

– Example: ITPKC



Crystallography

• Robotic system for crystallisation (Art Robbins 
Phoenix)

• Formulatrix Rockimager ”plate hotels”

• Formulatrix RockMaker software: keep track, 
viewing and scoring of crystallisation 

• In-house X-ray source: crystal screening as well 
as data collection

• Synchrotron time at MAX, BESSY and ESRF



Collaborations

Uppsala
Hans Eklund, nucleotide metabolism
Dan Lindholm, apoptosis
Ulla Uhlin, nucleotide metabolism

Umeå
Lars Thelander, nucleotide metabolism

Karolinska Institutet
Chris Barker, PI signalling
Gunilla Karlsson, RNA helicases, viral infection
Lorenz Poellinger, hypoxia
Ulf Skoglund, complexes
Arne Holmgrem, nucleotide metabolism
Stefan Alexson, Acyl-CoA thioesterases
Doreen Dobritzsch, nucleotide metabolism
Jesper Haeggström, arachidonic acid metabolismSU/KTH

Thomas Helleday, PARP
Fahmi Himo, Quantum Chemistry
Sophia Hober/Mathias Uhlen, HPR

Göteborg
Göran Karlsson, NMR structures



Collaborations

Royal Free and University College, London, UK
Justin Hsuan, PI signalling

Berlin, Germany
Jens Peter von Kries, screening

SGC Oxford, UKMcGill, Montreal, Canada
Jerry Pelletier, RNA helicases
Nahum Sonenberg, RNA helicases

University of Texas, Dallas, USA
Michael Gale, RNA helicases

SGC Toronto, Canada

Padova, Italy
Vera Bianchi, nucleotide metabolism

Leuven, Belgium
Jan Balzarini, nucleotide chemistry



Overall SGC Progress

• 386 structures to-date (March 8/07)
• Rate of 170 structures per year
• ~30 % of all novel human structures in 2006
• All sites contributing as planned or better

40 structures deposited from Stockholm so far

”Average” structure
Clones (or cloning attempts) 13.1
Large scale expressions 8.4
Purifications 6.3
Protein Batches 8.3
Crystallisation Expts. (plates) 28.1
Mounted Crystals 24.0
X-ray analysis 12.3

SGC Global

Deposited Structures





Thank you for your attention!

• Clones and Reagents available for solved structures
• Openings for guest students/postdocs

• Website: http://sgc.ki.se/


