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ketone: tferf-butanol: glacial  acetic TABLE 1
acid: water: concentrated HCI (22.5: - - -
22.5:35:19:1) (Solvent svstem 111 R ealues on the solvent wvstems
was the most suitable for separating / it T

the hydrolytic cleavage products of
ribonucleic acids. This mixture moved

about 36 ¢m in 16 hours on Whatman ~ (uanie 0.8 0.20 019
No. 4 paper and had the advantage for .}(lcm.ne 0.31 0.33 0.39
z-way chromatography that the po-  (ytosine 0.42 ©-39 0-39
sitions of adenine and cytidvlic acid  Uracil 0.02 0.5 0.67
were the reverse of those in solvent 'I.h."”‘i“_" 0.70 0.04 075
systems | and 11 Guanosine 0.31 0.2} G.22
The Ry values of bases, nucleo- Adenosine 0.30 0.31 Tratled
sides and nucleotides in solvent sys- ~ Cytidine 048 0,40 029
tems I, I and 111 on Whatman No. 4 Uridine 0.04 0.58 0.38
paper are shown in Table I. Guanosine-3'-phosphate 0.43 0.38 0.22
Adenosine-3’-phosphate 0.51 .42 0.3

Cytidvlic acid 0.60 0.53 .20

Uridylic acid a.77 0.70 0.5
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Is foetal haemoglobin present in the blood of normal human adults?

The haemoglobin of the new-born child consists for about 809, of Hb-1" and 20, of Hb-\.
After four months the foctal component seems to have disappeared. BRINKMAN AND Jonxis!
used the difference in the rate of alkali-denaturation, but did not succeed in demonstrating the
presence of foetal haemoglobin in the blood of older children and adults. The method used,
however, was not accurate below 59, of Hb-17 present. Later, SINGER ¢f «/.2 demonstrated with
an altered alkali denaturation technique (starting with HbO,) the presence of 139, of a foetal-like
component in the blood of adults, while KiinzER? with a similar procedure, but using cyan-
hacmoglobin, found o.5-1%, of such a component. With immunological methods CHERNOF?
demonstrated the presence of 0.05-0.5°%, of Hb-F, while moreover Rocar AND DERRIEN? with
a salting-out technique found small amounts of a component with the same solubility as that
of Hb-F from cord bload. ‘The amounts of this component found by these methods are so ditferent
that it seemed desirable to repeat the investigation concerning the problem of the possible
presence of Hb-F in adult blood. Moreover it may be important to investigate whether the alkali-
resistant fraction found was identical with foetal haemoglobin. IFor this purpose we used in our
investigation the estimation of the amino acid composition of this fraction, as there are manyv
differences between Hb-I" and the other haemoglobins in this respect®.

Ini the present study blood samples of the authors were used. The haemoglobin was prepared
and purified by the method described previously$. Three samples of HbO, (no monocarboxyform)
with a concentration of 6-8 mg °, (total amounts 3320, 40135 and 7670 mg respectively) were
exposed to the action of alkali (final pH 12.6) for two minutes. The denaturation process was
then interrupted by adding an equimolar amount of hydrochloric acid. The denatured haemo-
globin was salted-out by adding a 3.5 .3/ phosphate buffer pH 6.5 (= 100",), described by
DERRIEN?, until a final concentration of 80 °; was reached. After filtration, the unaltered haemo-
globin was precipitated by dissolving the calculated amount of pulverized KH,PO and K,HPO,
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{equimolar quantities) to a final concentration of 98 9. The precipitate was collected and dissolved
in distilled water. The haemoglobin was first converted to haemoglobin by adding a small amount
of K ;Fe(CN); and then to cyanhaemoglobin with KCN. The exact haemoglobin concentration
was determined by reading the optical densities at 4200° A and 35400° A in a Beckman DU
spectrophotometer.

The amounts of the isolated haemoglobin in the three samples studied were 23 mg (= 0.4 9,
of the original amount), 17 mg (= 0.35%) and 40 mg (= 0.59%) respectively. As there are
relatively great differences in the amino acid composition between the Hb-F and the normal
adult component some amino acid analyses are carried out in the isolated proteins. The method
used is the same as that described previously®. The results given in Table I shows that the isolated
fractions have a strong tendency to the foetal haemoglobin in view of the higher amounts of
threonine, serine and isoleucine and the lowered amounts of valine, tyrosine and histidine. As
the differences between the isolated haemoglobins and the adult component are always smaller
than between the purified Hb-F and the Hb-A, it will be clear that next to the foetal haemoglobin

TABLE 1

THE QUANTITIES OF DIFFERENT AMINO ACIDS IN 48-HOUR HYDROLYSATES OF
THE ISOLATED HAEMOGLOBINS AND OF Hb-A anNnD Hb-F

(the values are given in g/1oo g protein)

Amino acid Hb-4 Hb-F Sample 1 Sample > Sample 3
Aspartic acid 10.5 10.25 10.6 10.45 1.0
Threonine 5.5 6.5 6.4 6.05 3.05
Serine 445 5.85 3.65 5.85 3.2
Glutamic acid 7.2 7.65 7.95 8.15 7.45
Glycine 4-55 46 4.7 435 49
Alanine 9.95 9.7 9.6 9.8 9.9
Valine 10.9 9.5 9.8 9.6 9.2
Isoleucine 0.35 1.85 1.5 1.6 1.4
Leucine 15.15 15.3 15.8 15.5 15.15
Tyrosine 3.85 3.2 3.3 3.5 2.9
Phenylalanine 7.85 7.85 7.5 8.05 7.4
Lysine 9.9 9.85 9.55 9.9 9.7
Histidine 8.3 7.4 7.35 7.5 7.7

some Hb-A (about 25%) is also present. Hence it follows that the three haemoglobin samples
studied contained 0.3~0.4 % of Hb-F. During the procedure described here no notable quantities
of Hb-F are precipitated together with the adult component. To prove this, small amounts of
Hb-F from cord blood (8.5 mg and 21.5 mg respectively) were added to some haemoglobin samples
of adults. The recovery was quite satisfactory (1o mg and 23.5 mg respectively).

From these data it will be clear that small amounts of alkali-resistant haemoglobin are
demonstrable in the blood of normal adult individuals. The amino acid composition of this
fraction makes it very likely that the alkali-resistant component is identical with the foetal
haemoglobin. The percentages of 0.3-0.4 which we found are much lower then those described
by SINGER et al.?; they are in correspondence with the small quantities estimated with quantitative
immunologic techniques?.
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