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When rennin reacts at pH 6.8 on casein, paracasein pre-
cipitates in presence of Ca®® in the case of whole casein and
without Ca'® in the case of w ~casein. The supernatant contains
mainly a caseino-glycopeptide, soluble in 12% trichloroacetic
acid and not dialyzable. The glycopeptides from cow, sheep and
goat caseins have previously been purified and analyzed : it was
found that they contain : a) no aromatic or sulfur-containing
amino acids and no arginine; b) almost all the sugars of the
casein complex; no N-terminal amino acid had been characterigzed
(Jollés and Alais, 1959; Nitschmann and Beeby, 1960; Jollés
et al., 1961, 1962).

Jollés et_al. (1963, 1Y64) continuing their chemical
structure studies concerning the milk clotting process rein-
vestigated recently the question of the w-terminal sequence
of the cow K- and sheep caseino-glycopeptides. These substances
were prepared following the procedure of Alais and Jollés (1961).

Amino acid analyses with a l'echnicon Autoanalyzer were
previously made after total hydrolysis (HCl 6 Nj; sealed tube)
during 24 and 48 hours. New determinations were tried after hydro-
lysis of 4, 8 and 12 hours. Under these conditions, the cow

K -casein-glycopeptide gives rise to a peak eluted at the same
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place as methionine (one residue/mole for a hydrolysis of 8
hours); this peak disappears very rapidly when hydrolysis is
continued. Sheep caseino-glycopeptide gives rise after hydro-
lysis during 4 and & hours respectively to 0.86 and 0.93 regidue
of methionine-sulfoxide/mole and only to traces of methionine.
This methionine sulfoxide disappears again very rapidly when
the total hydrolysis is continued.

The characterization of an N-terminal sequence was
attempted by the methods of Hdman (1950) and Sanger (1945) and
by digestion experiments with an aminopeptidase.

The cow Y-caseino-glycopeptide was submitted twice in
succession to the technique of sdman. The N-terminal amino acid
obtained after each step was identified in the Autoanalyzer
after regeneration of the PTH-derivative; methionine and
alanine were characterized. The sheep caseino-glycopeptide was
submitted successively three times tvo the same procedure :
methionine, alanine and isoleucine were obtained and identified
in this case by paper chromatography after regeneration of the
PTH-derivative.

The DNP-sheep-caseino-glycopeptide was hydrolyzed
(HC1 6 N3 5 h.; 110°; sealed tube) and the ethero-soluble
DNP-amino acids were characterized by paper chromatography.

A small amount of DNP-methionine was identifiede.

Cow xw=caseino-glycopeptide was digested with amino-
peptidase : aliquots were withdrawn after different reaction
times and submitted to paper chromatography or to analysis in
the Autoanalyzer. When the digestion was made at pH 7.5 in the
presence of trimethylamine, methionine and alanine were identi-
fied by paper chromatography and methionine, methionine sulfoxide

and alanine by c¢olumn chromatography. By preparative paper chro-
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matography, a small amount of the substance with the Rf of
methionine was prepared. This substance reacts positively with
the iodo-platinic acld reagent of Toennies and Kolb (1951) and
gives in the Autoanalyzer a peak which elutes at the place of
methionine. When the digestion was made in the presence of a
0,05 M veronal buffer of pH 7.5, methionine sulfoxide and ala-
nine were identified by paper chromatography. A small amount

of the substance with the Rf of methionine sulfoxide was pre-
pared : it gives in the Autoanalyzer a peak which elutes at the
place of methionine sulfoxide and after performic acid oxidation
a peak which elutes at the place of methionine sulfone (yield
30%). Similar results were obtained with the sheep caseino-
glycopeptide.

In conclusion, it was established that cow W - and sheep
caseino-glycopeptides contain a very labile methionine residue,
which is rapidly destroyed during total hydrolysis and easily
oxidized to methionine sulfoxide but not to methionine sulfone.

This methionine residue seems to occupy the N-terminal end of

these glycopeptides, followed by an alanine residue. Further
studies are necessary to establish whether the C-terminal phenyl-
alanine residue of cow para-y -casein (Jollés et al., 1963;
Dennis and Wake, 1965) and the methionine residue characterized
in this study are linked together or nct.

Finally it is interesting to mention the fact that the
caseino-glycopeptide itself seems to be very labile, especially
in an .acidic medium, in which a part of the molecule can be
split off; this part gives in the Autoanalyzer a peak which
elutes at the place of cysteic acid. More details on the chemical
structure of the caseino-glycopeptides will be given in a forth-

coming paper.

454



Vol. 19, No. 4, 1965 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

This research was supported in part by Grant FG-rFr-112

from the U.3. Department of Agriculture.

The authors wish to express their appreciation to

Mrs, J. Mathis for technical assistance.

References

Alais, C., and Jollés, P., Biochim.Biophys.Acta, 51, 315 (1961).

Dennis, E.S., and Wake, R.G., Biochim.Biophys.Acta,
97, 159 (1965).
Edman, P., Acta Chem.Scand., 4, 283, 700 (1950).
Jollés, P., and Alais, C., Biochim.Biophys.Acta, 34, 565 (1959).

Jollés, P., Alais, C., and Jolleés, J.,
Biochim.Biophys.hcta, 51, 309 (196l).

Jollés, P., Alais, C., and Jollés, J.,
Arch.Biochem.Biophys., 98, 56 (1Y62).

Jollés, P., Alais, C., and Jollés, J.,
Biochim.Biophys.Acta, 69, 511 (1963).

Jollés, P., Alais, C., Adam, A., Delfour, A., and Jollés, J.,
Chimia, 18, 557 (1y64).

Nitschmann, H., and Beeby, R., Chimia, 14, 318 (1960).
Sanger, ¥., Biochem.J., 39, »07 (1945).
Toennies, G., and Kolb, J.J., Anal.Chem., 23, 823 (1951).

455



