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Introduction 
Neurexins (Nrxs) and Neuroligins (NLs) are synaptic 

cell adhesion proteins that are thought to be involved in 
presynaptic and postsynaptic differentiation. Ectodomains 
of presynaptic Nrxs and postsynaptic NLs interact and 
assemble with each other across the synaptic cleft. This 
triggers the further assembly and rearrangement of 
several synapse-associated molecules through protein-
protein interactions in the cytoplasmic region, resulting in 
the functional specialization of asymmetrical synapse [1]. 
The molecular mechanism of cell-cell adhesion mediated 
by Nrxs and NLs has been revealed through the X-ray 
structure, while it remains unclear if and how the trans-
cellular complex can promote recruitment of cytoplasmic 
binding partners.  

Here we report the crystal structure of Nrx1β and NL1 
[2]. This structure exhibits the unique structural feature; 
the complexes assemble laterally into a “layer”, that the 
spatial distribution is compatible with the trans-synaptic 
complex on adhered neurons. 
 

Experimental Procedure 
Recombinant NL1 ectodomain was produced as a 

fusion protein of the C-terminal segment of human 
growth hormone (hGH) in mammalian cell line 
CHOlec3.2.8.1 [3].  Nrx1β was overexpressed in E.coli as 
a fusion protein of glutathione S-transferase (GST). NL1 
and Nrx1β were purified using affinity chromatography 
with Ni-NTA and immobilized glutathione respectively. 
Both proteins were treated with TEV protease to cleave 
fusion proteins and forther purified by ion-exchange 
chromatography. Equal molar mixture of both purified 
proteins was concentrated to approximately 10mg/ml for 
crystallization.  

Unexpectedly, we observed the formation of crystalline 
precipitant immediately after addition of 2mM Ca2+ into 
the mixture. Finally, we obtained the crystal for X-ray 
diffraction analysis by hanging drop vapor diffusion.  The 
crystal was grown under condition of 5 mM CaCl2 in 10 
mM Tris-Cl (pH 8.0) and 0.1 M NaCl at 293K, followed 
by the treatment of 10 mM Tris-Cl (pH 8.0), 0.1 M NaCl, 
and 20 % PEG400 for dehydration and cryoprotection.   

Diffraction data were collected using synchrotron 
radiation beamline BL-17A of Photon Factory. The data 
were processed using the HKL-2000 program package [4]. 
Phase determination was accomplished by molecular 
replacement method using MOLREP [5]. The structure 
model was built using COOT [6] with cycles of model 
refinement with REFMAC5 [7]. This model structure was 
validated using the program MOLPROBITY [8]. 
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2D-assembled structure of Nrx1β/NL1 

References 
ature 455 (2008) 903. 
 Cell Rep. 1 (2012) in Press. 
Cell. Biol. 9, (1989) 377. 
and W. Minor Methods Enzymol. 276 

A. Teplyakov Acta Crystallogr. D66 

d K. Cowtan Acta Crystallogr. D60 

v  et al., Acta Crystallogr. D53 (1997) 

, Acta Crystallogr. D66 (2010) 12.  
saka-u.ac.jp  

Photon Factory Activity Report 2011 #29 (2012) B

- 348 -




