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Polymorphlsm in the Red Protein isolated
Milk of Individual Cows

polymorpkusm of human and
the irontbinding proteins in
blood, has been'e hed by, starch:gel elect mphoresns1 2
The ‘transferrin in‘cattle differs from that.in humans since
cattle homo gous fdr a.n;a,I ele have been shown to contain
The red: protem, also called
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ugh serum transferrin resembles the
10 speét.ra, and amount of iron

i s b differs in electrophoreti¢

Gmech deters
other primate. transfe

red protein in \ size,
bound. par-mol
mobility and am

_must e isolated: before
electrophoretlc typ: 1 rried out. Also, it should
be i‘easang.bly ‘pure, since a.number of other 1 minor proteins
simila wopilities are found: associated with the red
prdtem fraction.

Zone electrophoresus by the Raymond method? at. pH
b pphed to milk proteirs® and was

giveg olutl n of the red protein when used

at’ 5 _per..cent g € tion. For most;" comparisons
shown here the red protein’ was moihted from the casemn
fraction® or the whey fraction of milk®. ' Good: agreement
in electrophoretlc patterns was found for proi‘yems prepared
by either method.
“Variation in gel-électroy
of the isoldted r

is: a’ mmor prot‘

oretic. patterns at alkaline pH,
s shown in Fig. 1, numbers 1
graphic. reproducmon does not
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owever, ‘with number -3 the D
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The protein in.
in fractions of
types according

of.iron; electroj)horetm determinations
were made ‘on proti olutlons to ‘which éxcess iron ions
were added. The re g electrophoretlc pat’eerns were
ungl a.nged “Tn another: experiment theiron was disso-
ciated from the: red protem by adjusting a’ protem solutlon

varymg amou:ats



: . 409 [eNpIATpUT W0y uegord ‘g :g-§ HE ‘08 JSIQ "[0I3U0d ‘), ‘urejordode g
‘9 {SMO00 [BNPIATPUI WOIJ EoB,E ‘G-T 06 ‘(08 [BO1MI0A - ‘UI)0Id pPoI oy} JO suIajjed osﬁoaﬁoﬁow_.o-_aw I i

8

L 9 g vy g g T




Table 1. A’ COMPARISON OF THE ELEOTROPHORETIC TYPE OF RED PROTEIN
R =

‘WITH BREED'

Breed  Total Eléctrophoretic zone*
Ayrshire- 21,1 ©) D
Ayrshire 1t B C¢C D
Brown Swiss 2 ©) D
Brown Swiss 3(2t,11) B ¢ D
‘Guernsey. 3(11, 21) B C D
Holstein - 111 (A) B ¢ D
Jersey 1t A) B C D
Jersey 1% Cc D
Jersey-Brahman 1§ B ¢ D
Holstein-(mixed breed) ||,t. A B C (D

16

* Tietters in parenthesis indicaté a very small amount of protein.
 Red protein prepared from casein fraction.

't Red profein prepared from whey fraction.

'§ Red: protein prepared from f-lactoglobulin fraction.

|| Red-protein prepared from colostrum milk of this cow.

to pH 2:0:and removing the iron with a ‘Dowex 50’ resin
in the chloride form. Anelectrophoretic comparison (Fig.
1, numbers 6 and ' 7) shows that the zones for the apopro-
tein, although less sharp, haye a greater nobility and are
out of phase with those of the control. The consistency of
the mapbilities of the various red protein types and the fact
that the addition of iron does not change the electiro-
phoretic patterns suggest: that a small variation in iron
will not significantly. alter'the patterns.

Polymorphism in the red protein has also been found at
‘acid pH, as, shown in Fig. 1, number 8. Disc electro-
phoretic determinations were: made in 7-5 per cent -gel
concentration, pH 4-3, according to.Reisfeld ¢ al.®. A
current-of 60 mi.amp (12 tubes) was applied long enough
for the protein to move through about 70 per cent of the
lower gel. In contrast to the variation found ab alkaline
pH, all the proteins examined show a major fraction of 3
‘closely-related bands:

Electrophoretic differences at alkaline pH in the red
protein isolated from milk of individual cows suggest the
existence of a genetically controlled polymorphism. Final
proof will require:a-study of larger numbers’ of individual
animals than .is  practical with. the- present isolation
procedures.

Preliminary peptide maps indicate differences in a few
peptides, and this will be the subject .of future work.
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