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Otras contribuciones

Un grupo bioquimico trabaja en la Facultad de Ciencias Bioldgicas
de la Universidad de Salamanca con_¢l profesor ]. A. CABEzAs,
que desempefio antes igual catedra en Farmacia de la Universidad de
Santiago de Compostela, después de una estancia en el laboratorio de
Quimica biolégica del profesor Courtois, de la Facultad de Far-
macia de Paris, y en los de Quimica patoldgica del hospital
Broussais con el profesor Leclerc,. también en Paris, con alguna
mas breve estancia en el Departamento de Quimica patoldgica de
la Universidad de Londres, a cargo del profesor N. F. MacLagan.
La actividad cientifica de Cabezas se ha centrado en el estu-
dio de los éacidos sidlicos y de las glucidasas. Las investiga-
ciones sobre &cidos sidlicos se han dirigido a la determinacién
del N-acetilneuraminico en drganos y liquidos biolégicos huma-
nos 'y animales y su diferenciacién de aquellos entre estados
normales y patolégicos. El primero de sus trabajos en esta linea
es de 1962 (Clin. Chim. Acta, 7, 406, 448, 1962) y contintia en
Biochim Biophys. Acta, 83, 318, 1964; Anal. R. Acad. Farmacia,

34, 155, 1969; describe la presencia de un acido N,O-diacetil-

" neuraminico en orina (Clin. Chim. Acta, 25, 351, 481, 1969)
~y en la bilis (Carbohvdrate Res., 24, 486, 1972). La mayoria de
- estos trabajos se publicaron también en la Rev. Esp. de Fisiol.
(1965, 1968, 1969 y 1970).

En orden a las glucidasas, Cabezas ha estudiado-la presenciay
actividad a-D-fucosidésica, asociada a la a-D-galactogidésica

en una especie: botanica, -y especialmente también en moluscos,
inicidndola con la purificaciéon y propiedades de una a-L-fuco-
sidasa de la Chamelea gallina en 1976 (Eur. |. Biochem., 66,3

79, 1976) y de $3-N-acetilexosaminidasas en moluscos (Simposio
internacional, Proc. of the 5th Int. Symp., Kiel, 370, 1979).



Asimismo ha publicado sobre Bioquimica comparada en insectos
(1974,1975), en células sanguineas de animales y grupos
sanguineos (Rev. esp. Fisiol., 1973, 1975, 1978) y ain se diversifica su
trabajo en el estudio actualmente de membranas animales (Int. J.
Biochem. 1977,1979).
NOTA
(Diciembre de 2024)

El Prof. J.A. Cabezas agradecié en su momento al autor
del libro sobre “La investigaciéon quimica espafiola”,
Prof. Lora-Tamayo, la incorporacion en esta obra lo arriba
transcrito, relativo a la labor de investigacién bioquimica
del Prof. Cabezas, aunque haya sido de forma incompleta.
Por ello, quien suscribe desea ahora ampliar esta
informacion (aunque no de manera exhaustiva) sefialando
brevemente los siguientes datos de sus publicaciones sobre
sus trabajos (generalmente realizados en colaboracion)
relativos a algunas glicosidasas que catalizan procesos de
reconocido interés farmacéutico, como la neuraminidasa
del virus ‘de la gripe cuyos inhibidores son valiosos
medicamentos (oseltamivir, zanamivir, etc).
. Son publicaciones que han merecido ser seleccionadas
como “referencias-tipo” por el Comité de Enzimas de la
INTERNATOINAL UNION OF BIOCHEMISTRY AND
MOLECULAR BIOLOGY en sus RECOMMENDATIONS
de 1992:

--Neuraminidasa / Sialidasa, E. C. 3.2.1. 18 (referencia
691), Biochim. Biophys. Acta 616 (1980) 228-238.

--B-Fucosidasa, E. C. 3.2.1.38 (referencia 4159), Int. J.
Biochem.. Vol. 14, pp. 695-698, 1982.

--La misma enzima (referencia 806), Comp. Biochem.
Phsiol., Vol. 75 B, pp.719-728, 1983

--B-Glucosidasa, E. C. 3. 2.1.21 (referencia 807), Int. J.
Biochem. Vol. N°5, pp. 469-476, 1989.
_ --Sialato-O-acetilesterasa, E. C. 3.1.1.53 (referencia 1518),
Biochem. J. (1991), 273, 435-441.

Otras referencias, relativas también a glicosidasas, son
algunas de las indicadas en la pagina anterior, asi como
otras no mencionadas alli. Asi:

--B-N-Acetilhexosaminidasa, E.C 3.2.52 (referencia 690),
Biochem J. (1989) 261, 1959-1961.

--La misma enzima (referencia 698), Biochem. J. (1978)
175, 743-750.

--d-L-Fucosidasa, E. C. 3.2.1.51 (referencia 4070), Eur. J.
Biochem. 66,379-367 (1976).

--B-Glucuronidasa, E. C. 3. 2.1.31 (referencia 1090),
Eur. J. Biochem. 93, 391-311 (1979).

--B-Galactosidasa, E. C. 3. 2. 1. 23 (referencia 2939),
Int. J. Biochem. 1977, Vol. 8, 557-564.
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NEURAMINIDASE FROM INFLUENZA VIRUS A (H3N2)

SPECIFICITY TOWARDS SEVERAL SUBSTRATES AND PROCEDURE OF
ACTIVITY DETERMINATION

JOSE A. CABEZAS 2 PEDRO CALVO 2, PIERRE EID P, JOSEFA MARTIN 2,
NIEVES PEREZ 2, ANGEL REGLERO 2 and CLAUDE HANNOUN P

a Department of Biochemistry, Faculties of Biology and Pharmacy, University of Salamanca,
Salamanca (Spain) and ® Department of Viral Ecology, Institut Pasteur, Paris (France)
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Summary

Neuraminidase (acylneuraminyl hydrolase, EC 3.2.1.18) from the influenza
virus A/Hong Kong/68 (H3N2) was purified after treatment of the purified
virus with sarcosyl (sodium laurylsarcosinate), centrifugation at 110000 X g,
and chromatography on DEAE-Sephadex and Sephadex G-2U0. It migrated as a
single component during electrophoresis on polyacrylamide gel, and its molec-
ular weight was estimated about 270 000.

The enzyme was thermolabile, the activity being reduced to 60% in 10 min
at 50°C. The purified neuraminidase had an apparent K, valueof 4.1 - 103 M
for 5-N-acetyl-2-O-(3-methoxyphenyl)-e-D-neuraminic acid and was able to
release sialic acid with linkages «2-3, ®2-6 and a2-8 (with very different effi-
ciency) from fetuin, gangliosides, colominic acid, and bovine and porcine sub-
maxillary mucins.

The enzymic activity was measured by several procedures: (A) spectrophoto-
metric determination at 340 nm of the NADH produced in the reaction cata-
lysed by f-galactose dehydrogenase on 3-galactose + NAD", this f-galactose was
the product released from lactose by (-galactosidase and lactose was the prod-
uct of the neuraminidase activity on N -acetylneuraminyl-lactose; (B) deter-
mination of the colored quinone yielded by the liberated methoxyphenol with
4-aminoantipyrine (Santer, U.V., Yee-Foon, J. and Glick, M.C. (1978) Bio-
chim. Biophys. Acta 523, 435—442) (C) periodate-thiobarbiturate procedures
(Warren, L. (1959) J. Blol €hem. 234, 19711975 or Aminoff, D. (1961) Bio-
chem. J. 81, 384—391). Some pecuhantles of these methods are discussed.

Abbreviations: MeOPhe-NeuAc, 5-N-acetyl-2-O-(3-methoxyphenyl)-n-D-neuraminic acid; NeudNGec,
N-glycolylneuraminic acid.
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Activity of influenza C virus O-acetylesterase with
O-acetyl-containing compounds

Adolfo GARCIA-SASTRE,* Ennque VILLAR,* Jean C. MANUGUERRA,t Claude HANNOUN t
and José A. CABEZAS*}
* Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Salamanca, Plaza de la

* Merced 1,37008 Salamanca, Spain, and t Unit of Viral Ecology, Institut Pasteur, 25 Rue du Dr. Roux, 75724
* Parnis, France

Influenza C virus (strain C/Johannesburg/1/66) was grown, harvested, purified and used as source for the enzyme O-
acctylesterase (N-acyl-O-acetylneuraminate O-acetylhydrolase; EC 3.1.1.53). This activity was studied and characterized
with regard to some new substrates. The pH optimum of the enzyme is around 7.6, its stability at different pH values
shows a result similar to that of the pH optimum, and its activity is well maintained in the pH range from 7.0 to 8.5 (all
these tests were performed with 4-nitropheny} acetate as substrate). Remarkable differences were found in the values of
both K_and V__, withthe synthetic substrates 4-nitrophenyl acetate, 2-nitrophenyl acetate, 4-methylumbelliferyl acetate,
I-naphthylacetate and fluorescein diacetate. The use of 4-nitrophenyl acetate, 4-methylumbelliferyl acetate or 1-naphthyl
acetate as substrate seems to be convenient for routine work, butitis better to carry out the measurements in parallel with
those on bovine submandibular gland mucin (the latter is a natural and commercially available substrate). It was found
that 4-acetoxybenzoic acid, as well as the methyl ester of 2-acetoxybenzoic acid, but not 2-acetoxybenzoic acid itself, are
cleaved by this enzyme. Triacetin, di-O-acetyladenosine, tn-O-acetyladenosine, and di-O-acetyl- N-acetyladenosine
phosphate, hitherto unreported as substrates for this viral esterase, are hydrolysed at different rates by this enzyme. We
conclude that the O-acetylesterase from influenza C virus has a broad specificity towards both synthetic and natural non-
sialic acid-containing substrates. Zn?*, Mn?* and Pb* (as their chloride salts), N-acetylneuraminic acid, 4-methyl-
umbelliferone and 2-acetoxybenzoic acid (acetylsalicylic acid) did not act as inhibitors.






