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DEER Analysis of BAK Oligomeric Pore
Mandal, T. and Oh, K.J. (Rosalind Franklin U. of Medicine and Science, Biochemistry and Molecular Biology) 

Introduction 

The BCL-2 family proteins are key regulators of the mitochondrial apoptosis pathway. Among the BCL-2 family members, the pro-apoptotic proteins such as BAK (BCL-2 antagonist/killer) or BAX (BCL-2 associated X Protein) reside in the mitochondrial outer membrane (MOM) and permeabilize it by forming oligomeric apoptotic pores in response to cellular stress signals. According to a model of BAK pore we proposed recently [1], the BAK homodimers are juxtaposed in such a way that the latch domains are in two different conformations relative to the core domains. This is tested by measuring the distance between the core and the latch domains using the DEER method as described in the Experimental below. 
Experimental 

We used the W- and X-band Bruker Elexsys 680X EPR spectrometer of the EMR Facility. Applying the W-band DEER method, we attempted to determine the pattern of the distance distributions for a pair of spin labels introduced in the two domains of BAK. Homobifunctional MTSSL spin label (RX) was attached to on helix 3 and 6, respectively, using a tetra-cysteine substitution mutant of BAK, designated as BAK 85C/89C/151C/154C. The DEER signals were recorded for the solution state and in the membrane-inserted state (in the presence of 6-fold unlabeled proteins).  
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The results show two peaks of interspin distance between 85/89RX and 151/154RX (Fig.1 A and B), indicating that the protein is in two different conformations. The shorter distance of 3.09 nm in the membrane-inserted state (Fig.1B) is almost identical to the corresponding interspin distance in solution state (Fig.1D). Thus, it is inconclusive whether the shorter distance in the membrane-inserted state is due to an unfolded solution conformation or to an actual membrane-inserted conformation.  
Conclusions

It is necessary to perform additional distance measurements with RX labels attached at 85C/86C and 151C/152C (i and i+1 positions) so that the altered orientations of the RX labels could resolve 
the ambiguity in distances in the membrane-inserted state.
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Fig.1 DEER signals for BAK 85/89RX-151/154RX in membrane-inserted state by W-band (A) and in solution state by X-band (C) and their corresponding RX-RX distance distributions (B and D). In A and B, the fitted DEER signals are shown in black dotted lines.  The peak distances for the distance distributions are shown as indicated in B and D with their corresponding widths at half-height in parenthesis. The distance distributions were calculated with DEFit program by Fajer (B) or with DEERANALYSIS by Jeschke (D).












