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highest value of b,+18/b,. In the other set we observed
light differences between peptides except when Lys and
Arg are the amino acids lost during rearrangement wich
suggest that the stability of the neutral molecules formed
for this two amino acids are superior than the other.

We also synthesized five pentapeptides with the same
amino acid composition, but the argine residue was lo-
cated at different positions along the sequence and the
results showed that this amino acid facilitated the rear-
rangement when it was located at position n-1.

Our results confirmed that this phenomenon is
strongly influenced by the basicity of the amino acids
within the sequence. In the CAD spectra of a peptide

with the sequence KGIEF the ions of b,+18 and b, has
similar intensities, although for the peptide with Gln in-
stead of Lys the rearrangement was almost insignificant.
It was found that the appearance of this fragmentation
allow to differentiate this two isobaric amino acids.
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INTRODUCCION

Sticholysina es un polipéptido basico (pI = 9,8), pu-
rificado de la anémona Stichodactyla helianthus de al-
rededor 18 kDa de masa molecular. Se caracteriza por una
potente actividad hemolitica (H,Cs,= 25-30 ng/mL) la cual
es activada (Ca?", Mg?") o inhibida (Co?*, Mn?*) por dif-
erentes iones divalentes y presenta una moderada ac-
tividad fosfolipasica y actividad anticoagulante (1, 2, 3).
Otro factor que modula la actividad hemolitica (AH) es
el pH del medio.

A partir de los estudios de pH se pudo demostrar que
la AH no depende de manera significativa, de su activi-
dad fosfolipasica (4). Resultados preliminares habian
sugerido que el incremento de la fuerza iénica del medio
provocaba un aumento de la AH (1). En el presente
trabajo se muestran otras caracteristicas moleculares y
funcionales de esta citolisina y el estudio de la influencia
de la fuerza idnica sobre el mecanismo hemolitico de
Sticholysina.

MATERIALES Y METODOS

La AH fue estimada como ha sido previamente infor-
mada (1). El perfil de hidropatia se trazé a partir de los
estimados de Kyte y Doolittle (5). El curso temporal de
la hemdlisis fue determinado segun (6), a partir de la
caida de la turbidez de una suspension eritrocitaria.

RESULTADOS Y DISCUSION

A partit de la secuencia aminoacidica de Sticholysina
(8) se procedi6 a realizar el perfil de hidropatia del polipép-
tido. El andlisis del perfil de hidropatia de la citolisina
revela la presencia de una zona de Indice medio de hidro-
fobicidad positiva extendida a partir del aminoterminal,
la cual se encuentra seguida de zonas alternas negativas
y positivas para concluir en una zona negativa relati-
vamente importante cercana al carboxilo terminal. Estos
resultados indican la posible importancia de la region
aminoterminal de la proteina en su insercion a la mem-
brana, lo cual permitiria justificar molecularmente su
elevada capacidad membranotropica.

Se determinaron los pardmetros cinéticos que carac-
terizan la actividad fosfolipasica de este polipéptido
(Km =19 mM; Vm = 0 .06 mU/mg y Kcat = 1.1 min™).

Por otra parte, en un sistema eritrocitos-liposomas se
comprobd la capacidad fusogénica de esta citolisina me-
diante la incorporacion de la radioactividad asociada a
los liposomas al sistema eritrocitario.

La fuerza ionica del medio provocé la agregacion de
Sticholysina en solucidn en estructuras oligoméricas de
mayor efectividad hemolitica. Tal agregacion tiene lugar
de manera inmediata. Este proceso se favorece con la
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temperatura, al menos hasta 37°C, lo cual apoya la hi-
potesis de que la formacién del oligoémero estd mediada
por interacciones hidrofébicas. La preincubacion de Sti-
cholysina en un medio desprovisto de sales origina la
pérdida de su AH y ésta se recupera por la adicion de
fuerza idnica al medio de incubacion.

Estos resultados aportan nuevas evidencias sobre el
mecanismo de accion de Sticholysina, en particular, so-
bre el importante papel de la fuerza ionica del medio
sobre su actividad bioldgica, lo cual pudiera estar rela-
cionado con los mecanismos de regulacion de su acti-
vidad en el entorno actual en que ejerce su funcién.
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INTRODUCTION

Sticholysin (STIC), a new discovered polypeptide iso-
lated from the caribezn sea anemone Stichodactyla
helianthus has been shown to have a potent haemolytic
activity (HC4=25-30 ng/mL) and moderate fosfolipase
A, activity (15-20 mU/mg). Here we report the verifi-
cation of 95% of the primary structure obtained by auto-
mated Edman degradation, amino acid analysis and mass
spectrometry. Sequence alignment with protein data-
bases revealed very high homology with other natural
proteins.

MATERIALS AND METHODS

The last purification step of the protein was HPLC in
a reversed phase (rp) column C8 using an acetonitrile
gradient (in 0.1% TFA).

Peptides from trypsin digestion were isolated by using
a rp-C18 column. Amino acid analysis of the hydrolyzed
protein was performed by the automatic analyzer Alpha
Plus 4151 (LKB, Sweden). Protein was previously oxi-
dized by performic acid. Intact protein and isolated pep-
tides were sequenced in a dual-phase automatic sequen-
cer 810 (KNAUER, Germany), released amino acids
were detected on line by rp-HPLC. Fast atom bombard-
ment (FAB) mass spectra of the tryptic peptides were

obtained in a double sector mass spectrometer HX-
110HF (JEOL, Japan) at 10 kV accelerating voltage.
Electrospray (ESI) mass spectrum was adquired in the
first stage of a tandem HX-110HF spectrometer. Simi-
larity between sequences were found by searching in
SWISSPROT database with FASTA program. CLUS-
TALYV program was used for multiple sequence align-
ments.

RESULTS AND DISCUSSION

The protein was finally obtained with high purity by
rp-HPLC and then verified by SDS-PAGE, migrating as
a single band close to the 18 kDa molecular weight
marker. Amino acid analysis of the totally hydrolyzed
protein was performed after performic acidic oxidation
of cysteines and methionines. Cysteic acid was not
found and therefore our protein is cystein free. The
calculated molecular mass considering the amino acid
analysis and excluding triptofan and proline was
17 899.0 and the experimental molecular mass ob-
tained by ESI mass spectrometry of the intact protein
was 19 401 £ 11 Da.

Amino terminal sequencing of the purified protein
exhibits exactly the same amino acids per cycles (up to
cycle 29) than the already reported Cytolysin-III, which
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