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Report: 
 
L. Renault (1 shift) : Structural study of GBP1 in different intermediate states of the 
GTP hydrolysis reaction 
 

I used 1 shift of beam time on the beam line ID14-4 to collect data sets on protein crystals of the human 
Interferon-induced guanylate-binding protein 1 (GBP1 – 67.9 kDa) putatively trapped in different states. 

The protein GBP1 is a GTP-binding proteins whose cell regulation is not properly understood. The 
protein is induced by interferon γ which is an immuno-modulatory substance and has an antiviral activity 
(Anderson S. et al. (1999), Virology 256, 8-14). Its cellular function is related at the biochemical level to the 
ability to undergo oligomerisation with a high concentration-dependent GTPase activity (Prakash et al., 
(2000), Nature 403, 567-571). The protein is further characterised among regulatory GTPases by its 
distinctive ability to hydrolyse GTP to GDP and GMP. To understand at the atomic level the high 
concentration-dependent and unique GTPase activity properties of the protein, we have have cristallized the 
protein in presence of GMP/GDP and AlF to obtain a state mimicking the intermediate state of GDP/GTP 
hydrolysis.  

On May 2002 we have collected a first complete data set on ID14-1 to a 2.95Å resolution on GBP1 
crystals obtained with GMP and AlF. Based on this experience we were able first to collect a second higher 
resolution data collected on ID14-4 to 2.45Å on June 2002. The crystals belong to P212121 and the unit cell 
of the higher data set is a=149.617 Å,b=101.927 Å,c=54.121 Å. Statistics on this data set from ID14-4 gave 
an overall Rmeas=7.2%  (I/σI=25.0) for a resolution range from 30 to 2.43 Å and an Rmeas=31.3% 
(I/σI=8.7) in the last resolution range 2.47-2.43 Å. The molecular solution replacement solution obtained with 
the previous 2.95Å resolution data sets was confirmed with the new data set and current electron density 
maps suggest that GMP and AlF are bound to the protein in the crystal structure. Model building and 
refinment are currently in process with a current Rfree at 37% and Rfactor at 34%.   

I have also collected on ID14-4 two complete data sets of GBP1 crystals obtained with GDP and AlF in 
different crystallization conditions. Crystals belong to P212121 space group and difffract around 3.5Å 



resolution. The best data set has an orthorhombic unit cell of a= 148.820 Å,b=103.921 Å,c=55.485 Å. 
Statistics on this data set gave an overall Rmeas=8.4% (I/σI=19.2) for a resolution range from 30 to 3.33 Å 
and an Rmeas=30.1% (I/σI=8.8) in the last resolution range 3.44-3.33 Å. We have obtained a molecular 
solution replacement solution with 2 molelucles/assymetric unit with as search model the GMP/AlF-bound 
GBP1 structure still in refinement. Model building and refinment for this second hydroslysis state of GBP1 
are currently in process with a current Rfree at 43% and Rfactor at 39%.  

 
 
 
 
 

Benoit Gigant, Marcel Knossow (2 shifts) : Structure of the tubulin-stathmin complex 
 

During this session, anomalous data on three new potential derivatives (obtained by soaking with Ir 
hexamine, Methyl Re oxyde and potassium Osmate) were collected at the peak of anomalous diffusion, after 
the fluorescence of the heavy atom had been observed from the crystals. No heavy atom was present in the 
anomalous Patterson. Since Se peaks that correspond to the Se-methionine residues of the stathmine-like 
moiety of the complex were detected in these maps (though data were not collected at the optimum 
wavelength for Se), the conclusion is that the quality of the data is adequate but that the derivatives tested are 
not useful for phasing. 
 

 
Figure : Sharpened Fobs Φexp map in the 268-272 region of one of the beta tubulin subunits of the stathmin-
like: tubulin complex. Highest resolution of the data: 3.7 Å 
 
  Using the anomalous data collected on previous visits to ID14-4 from Lu, Se, Pt and some 
mercury derivatives, we have calculated (in collaboration with R. Ravelli) a map after solvent flattening, 
multi-crystal and non-crystallographic symmetry averaging. This was then sharpened (Bsharp = 100.). The 
resulting experimental map (see Figure) shows for the first time side-chains for most tubulin residues, 
alowing the model to be rebuilt. At the time the report is written, one complete alpha subunit and two thirds 
of a beta subunit out of the two alpha and two beta subunits of the complex have been rebuilt. 


