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Summary: The biosynthesis and the degradation of
4-p-hydroxysphinganine (phytosphingosine) has
been studied in Hansenula ciferrii with a number of
specifically labeled potential precursors. 4-Sphin-
genine (sphingosine) is not a precursor of 4-b-
hydroxysphinganine (phytosphingosine). Sphinga-
nine is degraded by Hansenula ciferrii to palmitic
acid and ethanolamine. [1-**C}- and [3-**C]sphin-
ganine (erythro-pL-dihydrosphingosine) are trans-
formed to 4-p-hydroxysphinganine (phytosphingo-
sine) by the introduction of a hydroxyl group at
carbon atom 4. [1-'*C; 3-*H]sphinganine (dihydro-
sphingosine) is transformed by Hansenula ciferrii to
4-p-hydroxysphinganine (phytosphingosine) with
the loss of most of its *H-activity at C-3, indicating
the intermediate formation of a 3-oxo group in
sphinganine (dihydrosphingosine) with subsequent
hydroxylation at C-4 to 3-oxo-4-p-hydroxysphin-
ganine (3-oxophytosphingosine) and reduction of
the 3-oxo group to 4-p-hydroxysphinganine (phyto-
sphingosine). Hansenula ciferrii synthesizes besides
4-p-hydroxysphinganine (phytosphingosine) sphin-

Zusammenfassung: Sroffwechsel der Sphingosin-
basen, VI: Synthese und Abbau von Sphingosinbasen
in Hansenula ciferrii. Die Biosynthese und der Ab-
bau von 4-p-Hydroxy-sphinganin (Phytosphin-
gosin) wurde in Hansenula ciferrii mit mehreren
spezifisch markierten potentiellen Vorstufen unter-
sucht. Sphingenin (Sphingosin) ist keine Vorstufe
von 4-p-Hydroxy-sphinganin (Phytosphingosin).

ganine (dihydrosphingosine) from palmitic acid and
serine.

[1-1*C}4-p-hydroxysphinganine biosynthesized from
[1-¥C]sphinganine by Hansenula ciferrii, is de-
graded by this yeast to [2-'*CJaminoethanol.
[3-"*C}4-p-hydroxysphinganine  obtained from
Hansenula ciferrii grown on a medium containing
[3-1*C]sphinganine is degraded to [1-'*C]x-hy-
droxy palmitic acid by this yeast.

Hansenula ciferrii acetylates all long chain bases
used as precursors in this study: sphingenine
(sphingosine) to triacetyl-sphingenine and sphin-
ganine (dihydrosphingosine) to triacetyl-, diacetyl-
and N-acetylsphinganine. Three acetyl derivatives
of 4-p-hydroxysphinganine have been isolated:
tetraacetyl-, triacetyl- and N-acetyl-4-pD-hydroxy-
sphinganine (-phytosphingosine). Besides these
acetyl derivatives Hansenula ciferrii produces long
chain ceramides, which are labeled in the fatty acid
and base moiety after growth on a medium con-
taining labeled long chain bases.

Sphingenin wird in Hansenula ciferrii zu Palmitin-
sdure und Athanolamin abgebaut. [1-'*C]- und
[3-1*C]Sphinganin (Dihydrosphingosin) wurden zu
4-p-Hydroxy-sphinganin (Phytosphingosin) durch
Einfiilhrung einer Hydroxylgruppe an C-4 umge-
wandelt. [1-*C; 3-*H]Sphinganin (Dihydrosphin-
gosin) wird durch Hansenula ciferrii zu 4-p-Hy-
droxy-sphinganin (Phytosphingosin) unter Verlust
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des groBten Teils der *H-Aktivitit an C-3 umge-
wandelt. Dieser Vorgang weist auf die intermedidre
Bildung einer 3-Oxo-Gruppe in Sphinganin (Di-
hydrosphingosin) hin mit darauffolgender Hy-
droxylierung an C-4 zu 3-Oxo0-4-p-hydroxy-sphin-
ganin (3-Oxo-phytosphingosin) und Reduktion der
3-0x0-Gruppe zu 4-p-Hydroxy-sphinganin (Phyto-
sphingosin) hin. Neben 4-p-Hydroxy-sphinganin
synthetisiert Hansenula ciferrii Sphinganin (Di-
hydrosphingosin), von Palmitinsdure und L-Serin
ausgehend.

[1-1'C}4-p-Hydroxy-sphinganin, das biosynthe-
tisch aus [1-**C]Sphinganin mit Hansenula ciferrii
dargestellt wurde, wird durch diese Hefe zu
[2-1C]Aminoiithanol abgebaut. [3-'YC]4-p-Hy-
droxy-sphinganin, das durch Hansenula ciferrii auf

The biosynthesis and the degradation of sphinganine
(dihydrosphingosine) and 4-sphingenine (sphingo-
sine) have been studied extensively in this labora-
tory!~?. The following pathways were established:

1. The biosynthesis of sphinganine (dihydrosphin-
gosine) is initiated by the condensation of palmi-
toyl-CoA and serine with decarboxylation yielding
3-oxo-sphinganine(3-oxo-dihydrosphingosine). This
reaction is catalyzed by the pyridoxal phosphate
dependent microsomal 3-oxo-sphinganine synthe-
tase. 3-Oxo-sphinganine (3-oxo-dihydrosphingo-
sine) is then reduced by another microsomal en-
zyme, the 3-oxo-sphinganine reductase, which is
highly specific for NADPH (3-oxo-sphinganine:
NADPH oxidoreductase). Both enzymes have been
isolated from Hansenula ciferrii and fromrat liver?-
Furthermore experiments in wvive convincingly
showed that 3-oxo-sphinganine is the precursor not
only of sphinganine (dihydrosphingosine) but also
of 4-sphingenine (sphingosine).

2. The degradation of specifically labeled sphin-
ganine (dihydrosphingosine) and 4-sphingenine
(sphingosine) proceeds, independently of the
erythro- or threo-configuration, to palmitic acid
and ethanolamine (phosphate). The reaction is
started by a dehydrogenation to the respective
3-oxo-compound.

The mechanism we proposed excluded a number of
pathways, one of which had suggested 4-D-hy-
droxysphinganine (phytosphingosine) as the last
intermediate in the degradation of sphinganine
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einem Medium mit [3-'*C]Sphinganin synthetisiert
wurde, wird durch diese Hefe zu [1-'*C]x-Hydroxy-
palmitinsdure abgebaut.

Hansenula ciferrii acetyliert alle langkettigen Basen,
die als Vorstufen in dieser Arbeit verwendet wur-
den: Sphingenin (Sphingosin) zu Triacetylsphinge-
nin und Sphinganin (Dihydrosphingosin) zu Tri-
acetyl-, Diacetyl- und N-Acetyl-sphinganin. Drei
Acetylderivate des 4-Hydroxy-sphinganins wurden
isoliert: Tetraacetyl-, Triacetyl- und N-Acetyl-4-p-
hydroxy-sphinganin (-phytosphingosin).

Neben diesen Acetyl-Derivaten synthetisiert Hanse-
nula langkettige Ceramide, die sowohl im Fettsdure-
wie im Basenanteil markiert sind, wenn die Hefe in
einem Medium wiichst, das radioaktiv markierte
langkettige Basen enthilt.

(dihydrosphingosine) and 4-sphingenine (sphin-
gosine)?.
The structure of 4-p-hydroxysphinganine (phyto-
sphingosine) was completely proven by CARTER
and HeNDRICKSON® as D-ribo-1,3,4-trihydroxy-2-
aminooctadecane.
‘We now want to describe the experiments and their
results which were carried out with a number of
specifically labeled substrates in order to obtain
more information about the biosynthesis of 4-p-
hydroxysphinganine (phytosphingosine) and its de-
gradation in Hansenula ciferrii and in rat liver,
Hansenula ciferrii produces large amounts of acety-
lated 4-p-hydroxysphinganines (phytosphingosines)
which are excreted to a considerable extent into the
medium® 1°. Besides telraacetylphylm
triacetyl-dihydrosphingesine has been found in the
culture liquors by Stopora et . A number of
pathways for the blfﬁmh been suggested
by WEeiss!? such as ﬁzmon of pentade-
canal with L-3-amino-2 4-dihydroxybutyric acid or
of p-2-hydroxyhexadecanal with L-serine or by
hydration of 4-sphingenine (sphingosine). WEISS
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