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Report: 
The structure of Hjc 
Homologous recombination is a means by which strand exchange can occur between 
homologous DNA sequences. The result of the nicking, strand invasion and rehybridisation 
is a branch point, a Holliday junction. These four-way DNA junctions must be resolved to 
produce two new DNA duplexes, a job performed by junction resolving enzymes. Hjc is a 
junction resolving enzyme found in the archaea. Crystallisation of Hjc from Sulfolobus 
solfataricus yielded crystals in strongly diffracting-hexagonal and weakly-diffracting cubic 
forms.  
BAG time was used to collect complete native datasets of both forms and to successfully 
perform a MAD experiment on a SeMet derivative of the hexagonal form. The structure is in 
press with PNAS. 
Hexagonal Form (P 61 2 2; a = 53 Å, c = 208 Å; native data to 2.15 Å) 
See Table 1. Hexagonal crystals diffract to well beyond 2.15 Å, but the combination of the 
small MAR CCD and long c axis caused spot overlap at higher resolution. Were BM14 still 
part of the JSBG I would recommend replacement with a larger detector. 
MAD experiment 
Hjc contains one methionine. Crystals of a SeMet derivative of a mutant Hjc incorporating a 
further methionine grew to size suitable for a MAD experiment. A three wavelength MAD 
experiment was performed at the Se edge and the structure solved and built using SOLVE, 
RESOLVE and wARP. The relative ease with which structure solution and map inspection 



 

was performed at the beamline is a credit to the JSBG. This kind of computational support is 
essential as it allows real time evaluation of the data. 
Cubic Form  (I 2 3, a = 143 Å; data complete to 3.6 Å) 
Cubic crystals grow easily in a wide variety of conditions to a size of 1 mm, but never 
diffract to better than 7 Å in-house. The intense synchrotron beam allowed us to collect a 
dataset to 3.6 Å which was ultimately phased by molecular replacement with the model 
obtained from the hexagonal data. Although the data is unsuitable for refinement, it has 
provided some interesting insight into the intermolecular interactions of Hjc. 
 
Table 1. Experimental Details 

Data Native Selenomethionine derivative 
Space group P6122 
Cell Constants (Å) a = 52.70 

c = 207.61 
a = 52.85 
c = 208.30 

Wavelength (Å) 0.97626 0.97931 0.97961 0.93928 
Resolution (Å) 20.0-2.15 20.0-2.40 20.0-2.40 20.0-2.20 
Observations 121253 77229 61733 100170 
Unique Reflexions 10061 7441 7308 9460 
Rsym

§ 0.041 (0.105) 0.036 (0.095) 0.041 (0.112) 0.042 (0.125) 
Ranom

§  0.029 (0.064) 0.033 (0.085) 0.030 (0.117) 
Completeness 
(%)§ 

99.2 (97.0) 99.2 (96.3) ¶ 94.7 (90.2) ¶ 94.8 (68.7) ¶ 

<I>/<σI>§ 36 (7.5) 13.6 (3.6) 13.1 (3.2) 9.9 (4.2) 
Wilson B (Å2) 25 27 27 28 
FOM  (SOLVE)  0.34 
FOM (RESOLVE)  0.64 
Refinement 
R-factor 0.220 Ramachandran Outliers 

(%) 
3.6 

R-free (5%) 0.281 Cruickshank’s DPI 0.217 
No. of atoms  
      Protein 
      Waters 

1077 
998 
79 

Average B-factor (Å2) 
      Protein 
      Waters 

35 
34 
39 

§ Figures in parenthesis represent the highest resolution shell 
¶ Friedel pairs treated as separate 
 Figure of merit 

 
We also used this beamtime to initiate studies on two proteins involved in the non-
mevalonate pathway of isoprenoid biosynthesis.  The enzyme DeOxy Xylulose 
Reductoisomerase (DOXR) catalyses the conversion of deoxyxylulose 5-phosphate to 2C-
methyl-D-erthyritol-4-phosphate (MEP) and the metal ion dependent 2C-methyl-D-
erthyritol-4-phosphate cytidyltransferase links MEP with CTP to give 4-diphosphocytidyl-
2C-methyl D-erythritol. 
DOXR gives orthorhombic blocks in space group C2221, a = 101.5, b = 249.5 c = 133.1 Å 
and data (100% complete) to 2.6 Å were measured with an R-merge of 9%.  MCT crystallises 
as tetragonal blocks in space group P41212 or P43212 with a = b = 73.5 c = 175.5 Å.  Data 
(99.5% complete) to 2.4 Å have been recorded with an R-merge of 3%. 
We attempted a MAD experiment on a Se-Met derivative of MCT and measured data at 3 
wavelengths.  Unfortunately, although we obtained a well defined XANES scan and the data 



 

appear to be of good quality we have been unable to locate the 2 Se positions in the asy. unit.  
MCT requires a divalent metal ion for activity and we crystallised the protein in the presence 
of Mn2+ so also attempted to derive phase information from data measured at two 
wavelengths around the Mn edge.  This experiment failed although we were encouraged that 
data could be obtained at the longer wavelengths used.  We will now seek alternative 
derivatives to solve the MCT structure and seek to obtain Se-Met crystals of DOXR. 
 


