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empirical force field simulation should use the surface of 
the ribosomal exit region and bulk water. 
In eucaryotic organisms the placement of protein synthesis 
is the rough endoplasmic reticulum. The growing peptide 
chain is channelled through the membrane into the matrix. 
The simulation should include the structure of the surface 
of the matrix sided channel protein. During folding 
molecular interactions with this region can be expected. 
After the last domain has been channelled and folded the 
domains rearrange and leave the synthisis/channelling exit 
side. 
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Conformation families were determined for di-peptides, 
tri-peptides, tetra-peptides and penta-peptides. These are 
related to model building fragments called AlphaD, 
AlphaT, AlphaQ, and AlphaP. The conformation family is 
a region of a conformation space highly populated with 
experimental conformations. The smoothed conformation 
density in this region should have a local or global 
maximum. The conformation space is an infinite periodic 
torsion angle space. The conformation families were 
determined by direct multidimensional mapping (2-D, 4-
D, and 6-D). A method of Pavelcik & Vanco [1] was used. 
All PDB structures (Febr. 2007) with resolution better 
than 1.5 Ǻ, and 90% homology criterion were selected for 
analysis. The number of calculated torsion angles was 
almost 500 000. The grid of mapping was 16. The search 
probe was variable: R=RD√0.5N; RD is empirically found 
radius for 2-D search, N is dimension of the conformation 
space. Penta-peptide conformations (8-D) were generated 
by a combination of two tri-peptide conformation families. 
Less populated families were removed. The number of 
conformation families for di-peptides is 6, for tri-peptides 
24-26, and 130-140 for tetra-peptides.  
 The conformation families are used as search fragments 
in the model building program NUT [2], and will be used 
for automatic model building at lower resolutions.  
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RegX3, annotated as Rv0491 in the Mycobacterium 
tuberculosis (MTB) genome, is the response regulator 
(RR) from the SenX3-RegX3 two-component system 
(TCS).  Two component systems are the predominant 
signalling systems found in prokaryotes.  The SenX3-
RegX3 TCS is one of the twelve TCS within the MTB 
genome [1,2]. These systems monitor environmental 
stresses and allow the bacteria to respond to the external 
threat by altering gene expression patterns.  The sensor 
histidine kinase (SK), which is normally membrane 
anchored detects the external signal and passes it to the 
cytosolic response regulators (RR) [3]. The two 
components communicate through phosphotransfer 
between a histidine residue in the SK and an aspartic acid 
in the RR. 
RRs are usually multi-domain proteins with the first 
domain being the characteristic receiver domain, which 
contains the conserved aspartic acid. The second domain 
can vary but is most commonly a DNA-binding domain. 
RRs are classified according to the C-terminal (effector) 
domain. Based on sequence comparisons, the RegX3 
contains a winged-helix-turn-helix DNA-binding domain 
placing it in the OmpR/PhoB subfamily, the largest 
subfamily of Rrs [4-6]. RRs from this subfamily have been 
hypothesised to dimerise on a highly conserved interface 
in the receiver domain [7]. The crystal structure of RegX3 
was solved in 2005 and revealed the first structure of a 
full-length RR exhibiting domain swapping on the 
proposed dimerisation interface. To support the high-
resolution model, small-angle scattering measurements 
were made on the RR at various concentrations. 
According to the molecular mass estimate, RegX3 is 
monomeric in solution at low concentrations and becomes 
dimeric at higher concentrations. The molecular mass 
calculated from the scattering curve of RegX3 at the 
highest concentration agrees well with the molecular mass 
of the dimer.  
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