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Les 2 classes  
d’aa-tRNA synthetases

Class I  / 2’OH

Arg a
Cys a 2’-3’ OH

Ile a
Leu a
Met a
Val a

GluRSa
GlnRS a
Lys a

Trp a 2 
Tyr a 2  2’-3’ OH

Class II  / 3’OH

Gly a2  aaaa2 bbbb2

His a2
Pro a2
Thr a2
Sera2
Ala a2

Asn a2
Asp a2
Lys a2

Phea2b2 2’ OH

/��

/�6

/6

/�

/7

/	

/�

/�8

/�

/9

/�

COOH

COOH

AT-RA

9C-RA
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SPINE (FP5) 
Structural proteomics in Europe

October 2002-March 2006

Main results :

- a pipeline procedure for structure determination

- structures of important human proteins, protein invo lved in diseases and 
disorders, pathogens : 308 novel protein and a further 61 derivative structures

- European standards in protein crystal handling for X- ray cristallography
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PALM/STED 

« De la molécule à la cellule"

SAXS/SANS

Crystallography

Light microscopy/ confocal

NMR

data storage and computing 
resources

bio-informatics / systems biology
functional tests, sample preparation & 
characterisation
biological chemistry mathematics/physics/informatics

3D + functional data integration…

2D ���� 3D ���� 4D

IRM 
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Crystal structures of USP and EcR isolated domains:

DBDs:

USP

EcR

IR1

LBDs:

Devarakonda et al., EMBO J. 2003.
Jakób et al., NAR 2007

Billas et al., Nature2003.
Carmichael et al., JBC2005.

The palindromic DNA-bound USP/EcR nuclear
receptor adopts an asymmetric organization
with allosteric domain positioning
Massimiliano Maletta, Igor Orlov, Pierre Roblin, Yannick 
Beck, Dino Moras;, Isabelle M.L. Billas & Bruno P. Klaholz
Nature Comm, in press



EcR
USP

Ni-affinity GF
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DNA DNA
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Ab initio SAXS envelope:

HPLC-coupled SAXS

Complex preparation:

SOLEIL synchrotron, Paris

CAAGGGTTCAATGCACTTGT
GTTCCCAAGTTACGTGAACA
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USP
DBD

USP
LBD

5' 3'

DNA

EcR
DBD

EcR
LBD

CTE



3'-DNA extended complex (35mer, +18mer)

Assignment of the polarity on the DNA:
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Rochel, N. et al. (2000). Mol. Cell, 
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- premature stop
- point mutation

1aaaa,25(OH)2D3
(Calcitriol)

Rosen, JF et al., J Pediatr. 1979

Rachitisme
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VDR+/+ (M147) VDRm/m (M146) 
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A serotype validation:
temperature stability
Heating at 56� C for 2 hrs
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And if we step back we can 
learn many more things – for 
instance how the virus attaches 
to cells (via the cell-surface 
integrin molecule shown in red.
Exciting times in structural 
biology!
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3 cryo-EM structures:

Maletta et al., Nature Communications, 2014, in press.

Polara electron microscope data,
CCD, 100kV, 59k, 50 000 particles

��� � independent 
structure validation


