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Summary. Papain possesses several regions of internal homology and
similar shape. The enzyme probably formed through a series of gene
doublings.

Archetype correlations between glucagon-secretin (Weinstein, 1968)
and rubredoxin-ferredoxin (Weinstein, 1969) have been based on the process
of gene duplication. Attention is now directed to the plant proteinase,
papain. Recently, an x-ray study of this compound revealed the polypeptide
chain to be folded into two distinct parts, separated by a groove (Drenth,
et al, 1968). On either side of the depression lie a cysteine and a histidine.
These two residues apparently constitute the active site of the enzyme.
Further, the investigation showed that the earlier and tentative amino acid
arrangement needed considerable modification (Light, et al, 1964)., As a
result, two groups have presented revised data on the primary sequence
(Husain, et al, 1969; Mitchel, et al, 1970).

The symmetrical shape of papain, divisible at about residue 110,
suggested a search for internal homologies between these regions. Segment
27-50 is duplicated both at 160-183 and 185-199, while 8-18 is again seen at
122-132 and 202-212. A third, tentative correlation lies between 48-54 and
116-122, where short pieces of a-helix are present. Other minor
duplications exist, but they appear inconclusive on statistical grounds (Haber,
et al, 1970). A few additional alignments become available through the
introduction of gaps; however, the lack of variant papains for comparison

does not encourage this approach. The principle relationships are summar -
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ized in Figure 1.

It is interesting to note that the first half of the protein has two
miniature wings, whose walls are constructed by sections 69-81 and 52-65,
plus 95-100 (Dickerson, et al, 1969). The cystine bridges between 22-63
and 56-95 are included within this area. Juxtaposed in space to cysteine
56 is histidine 81. This pair may mark the original sulthydryl active site
in a more primitive papain.

These relationships suggest the ancestral precursor began as a
protein with about 55-65 residues, followed by a doubling to 110-130 units.
A reduplication then extended the chain to about 185 amino acids. Later,
two shorter extensions afforded the present day papain. It is realized such
arguments are speculative in nature, but they can serve as a stimulus to
the future synthesis of modified or new papains. Certainly, the availability
of other sulfhydryl plant proteinases would act both as a guide and an
extension to additional work in thisarea.
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