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treated here. The main purpose of this
study has been to point out the existence of
a very strong adsorption of both high- and
low-molecular molecules on the outer parts
of the Sephadex gels.

The two possible procedures which can
be employed in gel filtration of humic acids
seem to be, either to elute with a salt
eluent (as done in Refs. 4, 6, 8,9, 11, 13, and
14) and discard the strongly adsorbed part
(containing both high- and low-molecular
components) or to elute dialyzed samples
with distilled water® (obtaining a less
efficient separation). The main rule must
be to avoid ionic strength gradients during
the separation. This is also emphasized
by Eaker and Porath.'?

I wish to thank Dr. M. Zeppezauer for valu-
able advice and Mr. K. Rydberg for competent
technical assistance.
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Studies on Sphingosines

15. Degradation of Phytosphingosine
to Hydroxy Fatty Acid and
Ethanolamine by the Yeast

Hansenula ciferrii

KARL-ANDERS KARLSSON,
BO E. SAMUELSSON and GORAN 0. STEEN

Institute of Medical Biochemistry, University
of Goteborg, Goteborg, Sweden

The first experimental evidence for an
enzymatic degradation of sphingolipid
long chain bases was presented by Korey
and Stein,! who studied an enzyme system
of rat brain, capable of degrading ganglio-
sides stepwise, including the long chain
bases. Very recently indications for fatty
acids as catabolites of long chain bases
were given.’”* Phytosphingosine (1,3,4-
trihydroxy-2-amino-octadecane) was de-
graded to hydroxy fatty acid.* Formally,
the remaining part is 2-aminoethanol.
Alternatively, a two-step one carbon de-
gradation, possibly preceded by a deamina-
tion, should be considered. The present
communication gives evidence for ethanol-
amine as a catabolite of phytosphingosine
in the yeast.

Hansenula ciferrii (F-60—10) ® was grown
for 4 days at 25°C in yeast maintenance broth
with C-phytosphingosine,* prepared from the
yeast given 3-*C-gerine. The incubation mix-
ture was extracted with chloroform-methanol
2:1, v/v, and the insoluble cell residues were
filtered off. The extract was partitioned against
water (chloroform-methanol-water 8:4:3,
v/v/v). The upper (I) and lower phases were
separately taken to dryness. The upper phase
(I) was hydrolyzed for 13 h in 1 M HCI in
water and evaporated. The lower, lipid phase
was hydrolyzed for 6 h in 2 M HCl in water and
partitioned as described above. The upper
phase (II) was evaporated. Fatty acids and
long chain bases in the lower phase were
separated and purified using silicic acid column
and thin layer chromatography (Table 1).4

The two upper phases (I and II) were
separately subjected to dinitrophenyl (DNP)
synthesis ® and the products extracted with
diethyl ether before (a) and after (b) acidifica-
tion with hydrochloric acid. In II all radio-
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Table 1.
Radio-
Substrate: activity
(epm)
MC.Phytosphingosine with 145 000
21 % *Cin C,—C,,
Products:
Phytosphingosine 60 000
Normal fatty acids 140
Hydroxy fatty acids 1 440
DNP-ethanolamine from upper
phase I 1100
DNP-ethanolamine from upper
phase II 370

activity was found in the alkaline extract (a).
This was subjected to preparative thin layer
chromatography and except for a small
amount of DNP-phytosphingosine the only
radioactive compound found was DNP-
ethanolamine.

Ia and Ib were separately fractionated by
silicic acid column chromatography, the condi-
tions modified from an earlier described pro-
cedure.” Seven fractions were collected, the
first eluted with formic acid-ethyl acetate-
hexane 2:8:90, v/v/v, and the next five frac-
tions with & stepwise increase of polarity. The
last fraction was eluted with acetic acid until
practically all the yellow colour had left the
columns. The fractions were subjected to
analytical thin layer chromatography ® using
authentic samples as references. The following
DNP-derivatives were identified: DNP-glycine,
DNP-alanine, DNP-serine, DNP-valine and
DNP-ethanolamine. Radioactivity was found
only in fractions containing DNP-ethanol-
amine (Ia, fractions 3— 5). These fractions were
further purified by column and thin layer
chromatography. DNP-ethanolamine from I
and IT had an activity ratio of about 3:1 with
similar specific activities.

The two DNP-ethanolamine fractions (I and
II) were put together and repeatedly chromato-
graphed on thin layers of silicic acid and on
reversed phase paper chromatography.® In this
way, the chromatographically pure DNP-
ethanolamine was shown to retain its radio-
activity.
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The results in the present paper give
evidence for a direct enzymatic splitting
of phytosphingosine between carbon atoms
2 and 3. The tetraacetylphytosphingosine,
found as the major sphingolipid of this
mutant yeast,® may be the immediate
precursor. The cleavage of the C—C bond
may thus be facilitated by an electron
withdrawal to the acetyl groups. The
initial products may be N,O-diacetyl-
ethanolamine and a mixed anhydride of
acetic acid and 2-acetoxy palmitic acid.
The presence of ethanolamine in the first
lower, lipid phase may be due to the pres-
ence of the less polar diacetyl derivative,
later degraded in the acid hydrolysis. This
possible role of the acetyl derivatives, as
well as the specificity of the enzyme
involved, are subjects for further studies
in this laboratory.

The authors are indebted to L. J. Wicker-
ham for the yeast.
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