


feature of schematizing the globin fold on a cylinder is that
it can then be grouped with other structures (thermolysin
d2, T4 phage lysozyme d2, papain d1, and cytochrome ¢
peroxidase d2) which also show the “Greek key” (see Rich-
ardson, 1977) topology of + 3,- 1,- 1. Papain domain 1 also
shows the diagnostic feature of Greek key structures by
containing a non-nearest-neighbor connection which skips
across the end of the cylinder, however, most of its helices
are short and they form a rather irregular bundle. Papain
domain 1 contains two disulfides; we will find repeatedly
that increasing disulfide content goes along with decreasing
regularity of both secondary and tertiary structure.

These four structures then form the second major
subgrouping of antiparallel & domains, which we will call
Grecek key helix bundles (see Fig. 73). The helix elements lie
on an approximate cylinder (see Fig. 89d for an end view),
with 0 to 45° right-handed twist relative to the cylinder
axis; they are connected with a Greek key topology which
can have cither a counterclockwise (globins) or a clockwise
(thermolysin d2 and T4 lysozyme d2) swirl when viewed
from the outside.

The remaining structures in this category (carp Ca-
binding protein, egg lysozyme, citrate synthase, catalase d2,
and p-hydroxybenzoate hydroxylase d3) are miscellaneous
helical domains. However, there is good evidence from
sequences and from functional resemblances (Kretsinger,
1976) that carp Ca-binding protein exemplifies a whole

group of proteins that are constructed of “E-F hands” (see

Section ILF) and that regulate or are regulated by changes

in Ca’?" concentration. [This is now a large group typified
by calmodulin. The “T-shaped” helix-turn-helix motifs of many
transcription factors are superimposable onto E-F hands in the

reverse sequence direction (Richardson).] Citrate synthetase
may be the first example of a group of larger helical domains
with three layers. [The peroxidases (e.g. 2CYP) are examples,
but the layers are usually not distinct.] Irregular helical struc-
tures with a moderate number of disulfides can be classified
cither here or as small SS-rich. We have classified egg lyso-
zyme here (with only 4 disulfides in 129 residues), while
phospholipase A2 (with 7 disulfides in 123 residues) is clas-
sified with the small SS-rich proteins.

[The most distinct new all-a folds are the cylindrical or cres-
cent-shaped repeats of helix hairpins, both of which are exem-
plified by the two chains of farnesyl transferase.]



