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8. The active site of chymotrypsin

Chymotrypsin is a proteolytic enzyme secreted into the
small intestine by the pancreas in the form of an inac-
tive precursor or zymogen called chymotrypsinogen.
Chvmotrypsinogen. which has a single polypeptide
chain of 245 residues and-five intrachain disulfide
cross-links coritributed by five cystine residues, is acti-
vated by the action of trypsin, another proteolytic en-
rvme in the intestine. Trypsin removes two dipeptides
from positions 14—15 and 147-148 of chymotrypsin-
ogen by hydrolysis to yield active chymotrypsin,
which thus has thrse polypeptide chains, covalently
connected by two disulfide cross-links, one between
chains A and B ard the other between chains B and C,

Figure 1 Figure 2
chain
3 A
e 42
i)
His 57
$ |
B chain
Asp 102
G
122
1136
146
149

as shown in Figure 1. Chymotrypsin requires for activ-
ity histidine residue 57 and aspartic acid residue 102 in
chain B, as well as serine residue 195 In chain C. Al
though they are far apart in the sequence, and one is actu-
ally in a different chain from the others. these three resi-
dues lie very close together in the three-dimensional
structure of the enzyme molecule. This is shown in the
scale drawing of the backbone of the chymotrypsin
molecule (Figure 2), as deduced from the x-ray diffrac-
tion pattern of crystalline chymotrypsin by David M
Blow and his colleagues of the University of Cam-
bridge. In this drawihg the R groups of only the threo
specific residues at the active site are shown.
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