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Summary: A 2-alkenal reductase has been isolated
from the supernatant fraction (100000 % g) of rat
liver cells. This soluble enzyme is specific for long
chain 2-frans- and 2-cis-alkenals with a chain length
optimum around 14 to 16 C-atoms. The enzyme is
NADPH-dependent. The hydride ion is transferred
to the double bond from the A-side of the pyridine
nucleotide ring. Deuterium from A (pro R)
NADP2H is transferred to carbon atom 3 of the
substrate 2¢-hexadecenal yielding [*H]palmital-
dehyde. This was reduced with NaBHj to hexa-
decanol, which was subjected to mass spectroscopy.
Typical fragments containing the deuterium were
obtained. The reaction is reversible. Sulfhydryl

groups apparently are not involved in the enzymatic
reaction,

The affinity of 2-trans-alkenals is higher than of
2-¢cis unsaturated aldehydes of the same chain
length. The corresponding long-chain 2t- and 2e¢-
unsaturated alcohols are not reduced by this
enzyme. The distribution of the 2-alkenal reduc-
tase in different organs of the rat has been de-
termined.

Its importance in the reutilization of 2t-hexa-
decenal originating from 4s-sphingenine 1-phos-
phate during sphingosine catabolism for plasma-
logen synthesis has been discussed.

2-Alkenal-Reduktase. Isolierung, Eigenschaften und Spezifitaten

Zusammenfassung: Eine 2-Alkenal-Reduktase wur-
de aus der 100000 x g-Uberstandsfraktion der Rat-
tenleber isoliert. Dieses 16sliche Enzym ist spezifisch
fiir langkettige 2-trans- und 2-cis-Alkenale mit
einem Kettenldngenoptimum von 14 bis 16 C-

Atomen. Das Enzym ist NADPH-abhingig. Das
Hydridion wird von der A-Seite des Pyridin-
nucleotidrings auf die Doppelbindung iibertragen.
Durch TIsocitrat-Dehydrogenase stereospezifisch
reduziertes A (pro R) NADPZH iibertrigt das
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Enzymes:

2-Alkenal reductase, 2-alkenal: NADPH oxidoreductase (EC 1.3.1.7; not yet listed)
Sphingosine*-1-phosphate aldolase (lyase), sphingosine-1-phosphate alkanal-lyase (EC 4.1.2.?; not yet listed)
Sphingosine kinase, ATP:sphingosine |-phosphotransferase (EC 2.7.1.7; not yet listed)

Glucose-6-phosphate dehydrogenase, p-glucose-6-phosphate: NADP# 1-oxidoreductase (EC 1.1.1.49)
Lactate dehydrogenase, 1-lactate: NAD® oxidoreductase (EC 1.1.1.27)

Alcohol dehydrogenase, alcohol: NAD® oxidoreductase (EC 1.1.1.1)

Isocitrate dehydrogenase, threo-Ds-isocitrate; NADP® oxidoreductase (decarboxylating) (EC 1.1.1.42).

* Sphingosine is a generic name for all naturally occurring long-chain bases.

Abbreviation:
EGS = ethylene glycol succinate polyester.
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Deuterium auf C-3 des Substrats 2r-Hexadecenal.
Dies konnte durch Massenspektroskopie des Hexa-
decanols, das aus dem Reaktionsprodukt Pal-
mitinaldehyd durch NaBH4 dargestellt wurde, be-
wiesen werden. Die Reaktion ist reversibel.

Die Affinitit fiir 2-rrans-Alkenale ist grofer als fiir
2-cis-isomere Aldehyde mit gleicher Kettenldnge.
Die entsprechenden 2¢- und 2e-ungesiittigten lang-
kettigen Alkohole werden nicht reduziert. Sulf-

The degradation of long-chain sphingosine bases is
initiated by the phosphorylation of their primary
alcohol groups in an ATP-requiring kinase re-
action!1=6], In the subsequent pyridoxal phosphate-
dependent lyase reaction, the phosphate esters are
cleaved between carbon atoms 2 and 3, and phos-
phorylethanolamine and 2r-hexadecenal, palmital-
dehyde and 2-hydroxypalmitaldehyde are produced
from 4/-sphingenine, sphinganine and 4D-hy-
droxysphinganine 1-phosphates respectively[1,7-9],
The most abundant long-chain base occurring
in complex sphingolipids, particularly of animal
cells, is 4s-sphingenine. Studies in vive in this
laboratory have shown that 47-sphingenine labelled
in the alkyl chain is rapidly degraded and that C-3
to C-18 appear as palmitoyl residues in ester
lipids{!0), On the other hand, sphinganine de-
gradation supplies the alkyl ether and alkenylether
biosynthesis with hexadecanol, as shown in rat
brain and Tetrahymena pyriformisil,11a],
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hydrylgruppen scheinen nicht an der Reduktions-
reaktion beteiligt zu sein.

Die Verteilung der 2-Alkenal-Reduktase in den
verschiedenen Organen der Ratte wurde bestimmt.
Die Bedeutung des Enzyms fiir die Weiterverwer-
tung des im Katabolismus des Sphingosins ent-
stehenden 2s-Hexadecenals fiir die Plasmalogen-
Biosynthese wird diskutiert.

In this paper we report on the occurrence of a
2-alkenal reductase in the organs of the rat, its
isolation from rat liver, its properties and speci-
ficities.

Results
1) Localization of 2-alkenal reductase in rat liver

The availability of chemically synthesized, labelled
2-trans- and 2-cis-hexadecenal(!?] allowed an easy
and rapid assay of the different cell fractions of rat
liver. It could be demonstrated that only the cytosol
fraction (100000 x g supernatant) contained alkenal
reductase activity. The incubation of this cell frac-
tion with 2¢-[2,3-3Hp]hexadecenal in the presence
of NADPH produced a mixture of four radioactive
products in the lipid extract of the fraction, Fig, 1.
It consists of the following labelled products: 1. the
trimer of palmitaldehyde, 2. hexadecanol, 3. 2¢-
hexadecenal, 4. hexadecanal (palmitaldehyde). The
labelled bands cochromatographed with authentic
samples. They were further characterized by radio
gas chromatography. The trimer of palmitaldehyde
was depolymerized by refluxing with 5%, metha-
nolic HCI to form palmitaldehyde dimethylace-
tal, which again cochromatographed with the
authentic dimethylacetal on thin-layer plates (sol-
vent system: dichloroethane) and radio gas chro-
matography. No fatty acid methyl ester could be
detected. Since hexadecanol and hexadecenol are
not sufficiently separated by thin-layer chromato-
graphy (solvent system: dichloroethane), radio
gas chromatography was the method of choice
(Fig. 2).

It is evident from the analytical data that alcohol
dehydrogenase interfers with the alkenal reductase
reaction, particularly because an optical test is
desired. However, alcohol dehydrogenase is in-
activated if the 100000 X g supernatant is dialyzed
against Tris-maleate buffer (0.05m) pH 5.7 for 40 h.
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