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The Splitting of the Porphyrin-
protein Bonds in Cytochrome c
KARL-GUSTAV PAUL

Biochemical Department, Medical Nobel
Institute, Stockholm, Sweden

Unlike many other iron-porphyrin pro-

teids, e. g. hemoglobin, inyoglobin, horse
radish peroxidase, and catalase, cyto-
chrome c is not divided into its protein
part and prosthetic group by acid acetone.
This may be attributed to the unique
arrangement with cysteine-sulphur bridges
from the side chains 2 and 4 of the por-
phyrin to the proteinl. Because of that
it has not been possible to examine cyto-
chrome ¢ by means of some of the inethods
which have proved to be valuable for the
studies of heme-linked groups in those
other proteids.

Salts of some heavy metals have been
used to cleave thioether bonds in other
compounds 2,3. Cytochrome ¢ has been
found to be affected in the same way by
these salts, of which the silver salts seem
to be the best. At faintly acid reaction and
slightly elevated temperature the iron por-
phyrin is liberated, so that it can be
extracted with ether-acetic acid or stays in
the liquid phase upon the addition of an
excess of acid acetone. The heat of activa-
tion is roughly constant (about 18 000
cal/mole) between + 20° C and + 80° C.

The prosthetic group can be crystallized

from aquous butanol-acetic acid. It gives
a pyridine hemochrome, which is spectro-
scopically indistinguishable from that of
hematohemin and after its conversion to
the free porphyrin by means of the pyruvic
acid method 4, it agrees with hemato-
porphyrin as regards hydrochloric acid
number and spectrum.

The protein part is easily soluble in water
after its previous precipitation with acet-
one in the cold. It is electrophoretically
homogenous. A comparison of the titra-
tion curves of the intact cytochrome ¢ and
its protein part shows that the former
consumes three equivalents more per mole
below pH 4 than does the latter. Between
pH 4 and 6, however, the protein residue
takes up 2 equivalents more. The results
seem to support the theory that histidines
occupy two of the six coordination possib-
ilities of the iron atom 5.

A detailed report as well as some experi-
ments on the position of the thio-ether
bonds in the side chains 2 and 4 will be
published in this journal. A micromethod
for the determination of cytochrome c¢ in
tissues has also been worked out on the
basis of these experiments and will be
published.
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