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論 文 内 容 の 要 旨 

氏 名 （ Z u b e n  P a t r i c k  B r o w n）

論文題名 
Development of a versatile domain mapping system for intermediate-resolution electron microscopy using a 
portable peptide tag 
(電子顕微鏡観察における新規蛋白質ラベリングシステムの開発) 

論文内容の要旨 

Electron microscopy (EM) can be used to obtain the three dimensional structural 
information of macromolecular complexes. When data are obtained at a sufficiently 
high (approx. 3 Å) resolution, one can build atomic models of the complexes with 
relatively high accuracy. In contrast, when the EM images are collected at lower 
resolutions, even the identity of domains and subunits may be unclear. Gene fusion 
technologies are available to label subunits or domains to enable positional mapping 
by comparisons between the wild type and the mutated construct, but artificial fusion 
of protein domains within a target polypeptide may cause unwanted structural 
alterations. Exogenous labeling by Fab fragments from antibodies can bypass this 
complication because it does not require genetic modifications on the target protein. 
However, it requires a panel of high-affinity antibodies that recognize a wide variety of 
epitopes, making this method highly costly. Alternatively, insertion of small linear 
peptide tags into the target protein and then binding the Fab from the cognate 
antibody can be used. This, too, has limitation because standard peptide tag systems 
usually require their placement in terminal regions of a protein, reducing the 
versatility of the mapping. The recently developed PA dodecapeptide epitope tag 
(GVAMPGAEDDVV), forms a tight β-turn in the antigen binding pocket of its antibody 
(NZ-1), which allows for the epitope to remain reactive even when inserted into 
surface-exposed loops within central domains of various proteins. As a test case for 
EM labeling with PA tag and NZ-1 Fab, a multi-domain cell adhesion receptor αIIbβ3 
integrin was chosen and I generated several different constructs with PA tag inserted 
centrally with the αIIb -subunit. I confirmed that the purified PA-tagged integrin 
ectodomain fragments form a stable complex with NZ-1 Fab, a property that is 
necessary for a successful EM label. Furthermore, the negatively stained EM images 
showed that a majority of the particles exhibited a clear density corresponding to the 
NZ-1 Fab. The positions of the bound Fab were also in good agreement with the 
predicted location of the inserted PA tag. The high affinity and insertion compatibility 
of the PA tag system allows for its use as a new EM labeling methodology applicable to 
proteins for which good antibodies are not available.




