


strong local twist is needed for closing barrels as small as 
five or six strands. Bulges in chymotrypsin, trypsin, elastase, 
staphylococcal nuclease, papain domain 2, and probably 
soybean trypsin inhibitor are strategically located at the 
sharpest corners in the β strands. Extended two-strand β 
ribbons are often used for forming external interaction sites 
on a protein. Such a ribbon would normally extend from 
the end of a β sheet or β barrel, but if the interaction site 
needs to be at one side of the sheet or barrel, then a β bulge 
at the point of departure can be used to direct the β ribbon 
out more nearly at right angles. For example, in the immu-
noglobulins the 47,48;35 bulge in the VL domain and the 
48,49;36 bulge in the VH domain send out a pair of β rib-
bons that help complete closure around the VL—VH inter-
domain contact. In prealbumin the Phe-44,Ala-45;Val-32 
bulge helps to turn out the extended VL ribbon near the 
2-fold axis of the dimer that forms the DNA-binding site 
proposed in Blake and Oatley (1977) (see Fig. 44).

FIG. 44. Stereo view of the prealbumin dimer. The black triangles are β bulges which help to turn outward the β ribbons that form the loops 
proposed as a possible site for binding double-helical DNA. [Those loops turn out not, in fact, to bind DNA.]


