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ABSTRACT

A ledin from the latex of Synadenium carinatum was purified by affinity chromatography on immobili zed-D-
galactose-agarose and shoan to be a paent agdutinin of human erythrocytes. The haemagdutination d human
red cdls was inhibited by 3.0 mM N-acetyl-D-ga actopyrancside, 6.3 mM methyl-3-D-gaactopyrancaside, 50 mM
methyl-a-D-galactopyrancside and 50 mM D-fucose but not by L-fucose, demonstrating an anameric and a
conformationd spedficity. According to DS PAGE andysis, the ledin appeared to be a glycoprotein composed
of two pdypeptide chains of ca. 28 and 30kDa, but size extusion chromatography (Sephacex G-100) and ndive
PAGE revealed a potein of appaent moleaular weight 120 - 130 kDa made up d 28 and 30kDa suburits. The
ledin was stablein therange pH 6 - 9, and 4 - 5€. The N-terminal sequence of the 30kDa suburit contained the
conserved consensus equence GPN observed in ather D-galactose-binding ledins foundin latex of members of
the Euphabiaceae.
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INTRODUCTION those present in aher tisaues of the same plant,

including the latex.

Lectins are a complex and heterogeneous group of
proteins with dverse molecular structures,
biochemical properties and carbohydate-bindng
specificities (Licastro e al., 1993. They are widdy
distributed in rature, particularly in the plant
kingdam where they can be found in sedls, leaves,
bark, bulbs, rhizomes, roats, cotyledors and tubers
(Cavada ¢ al., 1998 Witisuwannakul et al., 1998
Yagi et al., 2002 Olivera et al., 2002 Konazy et
al., 2002 2003. Sedls of leguminous Pecies often
contain large amounts of lectins that are similar to

" Author for correspondence

Plant lectins have recently been defined to be plant
proteins, possssng at least one noncatalytic
domain, which bind reversibly to a specific mono
or digo-saccharide (Van Damme ¢ al., 1998.
Complex oligosaccharide structures present on the
surface of cdls, incorporated into the matrix and
attached to secreted glycoproteins, can play
structural  roles, effect the movement of
glycoconjugates to the cdl surface or act as
markers mediating cdl-cdl and cdl-matrix
recogrition events (Dodd and Drickamer, 2001).
By virtue of ther bindng capabilities, lectins are
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thus invdved in dverse mechanisms such as
endacytosis, intracdlular  translocation d
glycoproteins, cdlular regulation, migration and
adhesion, phagocytosis and the bindng o micro-
organisms to hast cdls (Sharonand Lis, 1993.
Lectin specificity is usually defined according to
the mono- or oligo-saccharide that is able to inhibit
the agdutinating activity induced by the lectin.
Many galactose-specific lectins have been isolated
from plants. A particularly rich source of such
lectins is the latex of members of the
Eupharbiaceae, for example, Hura crepitans L.,
Euphabia characias L. (Barbiere « al., 1983, E.
marginata (Stirpe @ al., 1993, E. neriifolia
(Seshagirirao and Prasad, 1999, E. milii (Dias-
Baruffi et al., 2000, Hevea brasili ensis (Gidrol &t
al 1994 Witisuwannakul et al., 1998 Rojas et al.,
2000, Synadenium grantii (Premaratna et al.,
1981, and S.cupuare (Jager et al., 1996.

The plant Synadenium carinatum (Euphorbiaceae)
is common in arnamental gardens in Brazil, and an
agueous preparation d the latex has been used in
popular medicine to treat a number of diseases. In
the present study, we describe the isolation and
partial characterization d a D-galactose-bindng
lectin present in the agueous extract of the latex of
this species.

MATERIALS AND METHODS

Extraction of latex protein

Plants of S. carinatum were authenticated by Dr
Glein Monteiro Araujo (Instituto de Biologa,
Universidade Federal de Uberlanda, MG, Brazil)
and a voucher specimen is located in the herbarium
of this ingtitution. Proteins were etracted from
fresh latex by gentle shaking with deionised water,
in the proportion 1:5, for 48 h at 4°C. The mixture
was centrifuged (3500 x g, 30 min, 4° C;
Eppendaf centrifuge) and filtered through
nitrocdlulose membranes (0.45 pum pore size
Merck, Gottingen, Germany) to yidd a crude
extract. Protein concentration was determined
according to the procedure of Lowry et al. (1957,
and the etract was gored at -20°C until required
for assay.
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Haemaggdlutination assay

Fresh human, mouse, rabhit, and hase eythrocytes
were used in the initial haemagdutination assay.
For all subsequent assays, human erythrocytes of
type A Rh" (A+) were employed. Following the
approval of the Ethicah Committee of the
Universidade Federal de Uberlénda, (approval
number 0642007, erythrocytes were collected
from healthy vduntees and separated from the
platdet-rich plasma and buffy coat by differential
centrifugation (500 x g, 15 min, 25°C). Red cdls
were washed in 0.15 M NaCl and then re
centrifuged (1000 x g, 10 min, 25°C). The
haemaggd utination titre was assayed by preparing
two-fold serial dilutions of the crude etract (1:2 to
1:1024) in V-wdl micratitre plates (50 pl) and
addng 25 pl of a fresh erythrocyte suspension
(2%) in 0.15 M NaCl. After 1 h a room
temperature, when the aythrocytes had fully
sedimented, each wdl was examined for
agdutination. The haemagdutination titre was
defined as the reciprocal of the largest dilution that
was able to induce \Vvisible eaythrocyte
agdutination.

Assy of inhibit ion of haemagglutination

The inhibition assays were performed in a manner
similar to the haemagdutination assays. The
carbohydates (Sigma, St Louis, MO, USA)
methyl-a-D-galacto-pyrancside, methyl-B-D-
galactopyrancside, N-acetyl-D-galacto-pyrancside,
dextrose, D-galactose, D-manncse, D-glucose, D-
fructose, L-sorbose, L-arabinose, meibiose,
stachyose,  methyl-a-D-mannyrancside,  L-
fucose, D-fucose, ribose, trehalose, o-rhamnose,
lactose, saccharose, maltose, D-raffinose and
dextrose were anployed as potential inhibitors.
Serial two-fold dlutions of each carbohydrate were
prepared in 0.15 M NaCl solution and mixed with
equal volumes of extract containing 4 units of
haemaggdutinating  activity.  Mixtures were
incubated for 30 min at room temperature, after
which a suspension d human A+ erythrocytes
(2%) was added and the whde incubated for 1 h.
The lowest carbohydate concentration that
produced complete inhibition d haemaggdutination
was determined.
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Gd filtration chromatogr aphy

A sample of crude etract (20 mg) was applied at
room temperature to a column (85 x 25 cmi.d.)
containing 450 ml of Sephadex G-200 (Amersham
Pharmacia Biotech, Uppsala, Sweden) in 0.02 M
Tris buffer at pH 7.2 (TBS). The column was
eluted with TBS at a flow rate of 0.285 ml/min and
fractions were collected and monitored
spectrophotometrically at 280 nm. Fractions
asociated with each peak were poded,
concentrated, dialysed against water using Amicon
YM 10kDa membrane (Milli pore Corp., Bdford,
MA, USA) and then analysed by SDS-PAGE.

In order to determine the molecular weight of the
lectin, size exclusion chromatography ona column
(26 x Q9 cmi.d.) of Sephadex G-100 (Amersham
Pharmacia Biotech) was carried aut. Purified lectin
(2 mg) abtained by affinity chromatography (see
below) was applied to the gdl, which had previously
been equilibrated with TBS at room temperature,
and duted at a flow rate of 0.16 ml/min: the
collected fractions were monitored
spectrophotometrically at 280 nm.

Affinity chromatography

Galactose-bindng lectin  was purified on
immobili sed D-galactose-agarose (Pearce,
Rockford, IL, USA) equilibrated with 0.05 M
borate buffer at pH 7.2 (BBS). The lectin was
duted with 0.4 M D-galactose in BBS (BBS-D-
Gal): the dfluent was poded, concentrated and
dialysed against TBS.

Cation exchange chromatography

The purified lectin (2 mg/ml) was subjected to
cation exchange chromatography on a CM-
Sepharose CL6B (Amersham Pharmacia Biotech)
column equili brated with 0.01 M sodum acetate
(pH 5.0). After dution d the nonadsorbed
proteins, a linear gradient of NaCl (0 to 2 M) in
sodum acetate buffer was applied and the dfluent
monitored  spectrophatometrically at 280 nm:
fractions coll ected were dialysed against TBS.

Polyacrylamide gel eledrophoresis

Sodum dodecyl sulphate - polyacrylamide gd
dectrophoresis (SDS-PAGE) was carried aut under
denaturing condtions using 12 or 15%
homogeneous  polyacrylamide gds and the
discortinuous Tris-glycine system of Laemmi
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(1970. In addtion, 8% native PAGE was
performed using Tris-glycine alkaline (pH 8.3)
buffer (Davis, 1964). Proteins were visualised by
silver staining (Heukeshoven and Dernick, 1988,
and periodc acid-Schiff (PAS) staining reagent
(Glossmann and Neville, 1971 was used to detect
glycosidic linkages in glycoproteins. The molecular
markers employed were phosphorylase B (97 kDa),
bovine serum albumin (66 kDa) ovalbumin (43
kDa) carbonic anhydrase (29 kDa) trypsin inhibitor
(18 kDa), lysozyme (14 kDa), aprotinin (6.3 kDa),
andinsulin (b) chain (3.4 kDa), all from Amersham
Pharmacia Biotech.

Red blood cdls overlay assay

Foll owing separation by 15% SDS-PAGE, proteins
onthe gd were dectro-transferred orto Immobil or-
NC (Milli pore) nitrocdlulose transfer membranes
using a semi-dry system (Amersham Pharmacia
Biotech) operating at 0.8 mA/cn? for 2h. The
membrane was incubated in TBS cortaining 1%
Triton X-100for 1 h at room temperature, washed
three times with TBS and subsequently incubated
with TBS corntaining 1% bovine serum albumin
(TBS-BSA) for 1 h at room temperature. The
membrane was then incubated with a human
erythrocyte suspension (2%) in TBS-BSA for 1 h
at room temperature with gentle shaking After
washing, the membrane was fixed for 10 min in 3%
buffered formalinin TBS.

Effea of temperature
haemagglutination

The influence of temperature on the
haemagdutinating activity of the lectin was
determined by incubation d aliquots of the purified
protein at 4, 25, 37, 56 and 95°C for 30 min prior
to assy. The pH sensitivity of the lectin was
established by incubating aliquots of the purified
protein for 1 h in buffers at pH values 3-12: the
haemagdutinating activity of the lectin was then
measured after adjusting the pH of the assay
solutionto 7.0

and pH on

Analytical isoeledric focusing (IEF)

The pl of the lectin was evaluated using pre-cast
polyacrylamide gds (PhastGd, Pharmacia,
Uppsala, Sweden) in the pH range 3-9. The pH
gradient in the gds was deermined from
simultaneous runs performed with a wide-range
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isodectric-focusing  protein  calibration kit

(Pharmalyte 3-9, Pharmacia).

Sequencing N-terminal amino acids

A sample of the affinity-purified lectin was run on
a 15% SDS-PAGE under denaturing, but not
reducing, condtions and transferred to a PVDF
membrane (Bio-Rad, Hercules, CA, USA). The
blot was gained with Coomasse Birilli ant Blue and
the 30 kDa band was submitted to N-terminal
sequencing by the Edman degradation methodin an
automatic sequencer modd ABI 477A (Amersham
Pharmacia Biotech, Freiburg, Germany). Sequence
homologies were searched within an ortline protein
database (http://srs.ebi.ac.uk).

Cytotoxicity assay

In arder to determine if the crude latex extract or
the isolated lectin exhibited cytotoxic activity, an
assay was peformed using J774A1 cdls and
peritoneal murine macrophages. Peritoneal exudate
cdls (PEC) from BALB/c mice previously
inoculated with 3% sodum thiogycolate medium,
were harvest with RPMI-1640 medium. PEC were
sealed at 4 x 10 cdlswdl into 24 well tissue
culture plates and incubated in 5% CO, for 2 h at
37°C. Non-adherent cdls were removed by washing
vigorously with RPMI-1640 medium. Adherent
cdls were incubated in 1 ml of RPMI-1640
medium suppemented with 10% foetal bovine
serum (Cultilab, Campinas, Brazil), 100 U/ml

Table 1 - Haemaggl utination assay

Souza, M. A. et al.

penicillin, 100 pg/ml streptomycin and 2 mM L-
glutamine (Sigma), in the presence or absence of
Escherichia coli lipopolysaccharide (Sigma) (10
pg/ml), or crude latex extract or purified lectin (1,
2, 5, 10, 20, 30, 50, 100 or 200 pg/ml). After
incubation for 24, 48 and 72 h in 5% CO, in a
humidified chamber at 37°C, cdls were coll ected
and their viabilities determined by Trypan Blue
exclusion (Sigma).

RESULT S

Analysis of the crude extact

The crude etract of the latex of S carinatum
agdutinated al human blood goups and
erythrocytes from rabhit and mouse, but nat from
horse (Table 1), revealing the presence of a lectin
that was absequently named ScLL. The crude
extract was <parated into five fractions on
Sephadex G-200 (Fig. 1) each d which was
subected to SDS-PAGE and assayed for
haemagdutinating activity. The proten profile
revealed onthe gd (Fig. 1 insert; lanes 1-5) was
compatible with that exhibited by gd filtration, but
only the fraction associated with the third peak
showed haemagd utinating activity (Fig. 1; blocked
triandes) against human A+ erythrocytes with a
titre of 16.

Crude extract Ledin ScLL
Erythrocytes Titre Concentration Titre Concentration (ug/ml)
(ng/ml) *

Human type A+ erythrocytes 128 234 320 30
Human type B+ erythrocytes 128 234 320 30
Human type AB+ erythrocytes 64 469 ND° ND
Human type O+ erythrocytes 128 234 320 30
Rabhit erythrocytes 64 469 16 625
Mouse eythrocytes 32 937 8 125
Horse eythrocytes NH © NH

3ug/ml of the protein; ® ND - assay not performed; “NH - no haamagg utination observed

Assy of inhibit ion of haemagglutination

The leve of inhibition by various carbohydates of
the haemaggdutinating activity against human A+
erythrocytes was assessd in arder to determine the
carbohydate-affinity of the lectin. It was observed

that carbohydrates containing a D-galactose radical
were able to bring about total inhibition o
haemaggdutination (Table 2).
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Figure 1 - Gel filtration (Sephadex G-200) chromatogram of an agueous extract of the latex of
Synadenium carinatum and the haemaggl utination titres of the cmponents. The duted
fractions were @lleded (fraction size - 2 ml; flow rate - 0.5 ml/min) and monitored
spedrophotometrically at 280 nm (----); the asterisk corresponds to the void volume of
the @lumn. For each peak, fractions with the highest absorbance values were analysed
for haemagglutinating activity (A ). The insert shows the eledrophoretic profiles (12%
SDS-PAGE; proteins visualised by silver stain) of the five duted pesks: lanes 1-5
correspond to peaks 1-5, respedively, in the ciromatogram, whilst lane 6 corresponds
to the original crude aqueous extract.

Table 2 - Carbohydrate-spedficity of a crude agueous extract of the latex of Synadenium carinatum?

Carbohydrate Inhibition (mM) ®
Methyl-a-D-gal actopyranoside 50.0
Methyl-B-D-gal actopyranoside 6.3
N-acetyl-D-galactopyranoside 3.0
Methyl-a- D-mannopyranoside NI ©
Stachyose NI
L-Fucose NI
D-Fucose 50.0
Ribose NI
Trehalose NI
o-Rhamnose NI
D-Glucose NI
D-Mannose NI
D-Fructose NI
D-Galactose 6.3
L-Arabinose NI
L-Sorbose NI
Melibiose 6.3
Lactose 125
Saccharose NI
D-Raffinose 125
Maltose NI
Dextrose NI

3 The haemagg utination assay was performed using human type A+ erythrocytes ® Minimum concentration of carbohydrate
reguired completely to inhibit the haeragglutinating activity (4 units) of the crude extrad
°NI - no-inhibition of haemagd utinating activity (4 units) of the crudeextrad even & 100mM concentration
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Thus activity was completdy diminated by N-
acetyl-D-galacto-pyrancside  and  methyl-B-D-
galacto-pyrancside at 3.0 and 6.3 mM,
respectively, and by  methyl-a-D-galacto-
pyrancside and D-fucose at a somewhat higher
concentration (50.0 mM). No inhibition by L-
fucose was observed even at 100 mM.

Affinity chromatography analysis

The crude etract was applied to an immobili zed
D- gaactoseagarose column  and  the
dectrophoretic profiles and the haemaggdutinating
activities of the fractions were determined. The
protein fraction that bound to D-galactose (labelled
3inFig. 2) presented a high hreemagd utination titre
(320 and, acocording to SDS-PAGE, was
composed o two subunits, one with a molecular
weight of 28 kDa and anather of 30 kDa (Fig. 2
insert; lane 3). Staining with PAS reagent (Fig. 2
insert, lane 4) indicated that the 30kDa polypeptide
was glycosylated. The protein fraction labdled 2 in

Souza, M. A. et al.

Fig. 2 (correspondngto lane 2 in the insert) did na
bind to D-galactose and no agdutination activity
was observed.

Overlay analysis

In order to examine which o the two subunits
possssd haemaggdutinating activity, a blood cell
overlay assay was performed. Samples of the crude
extract of the latex were separated by SDS-PAGE,
eectro-blotted orto a nitro-cdlulose shed and
incubated with  human A+  erythrocytes.
Erythrocyte bindng was observed to be associated
only with the 30 kDa band (Fig. 3, lane 1). In
addition, when the nitrocelulose membrane was
pre-incubated with D-galactose in arder to inhibit
haemaggd utinating activity, no erythrocyte bindng
could be observed (Fig. 3, lane 2).

Figure 2 -
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D-galactose-affinity chromatogram of the cude agueous extract of the latex of
Synadenium carinatum. A sample (2 mg) was applied to 3 ml of immohilised D-
galactose- agarose, previoudly equili brated with BBS, and duted initially with BBS
followed by BBS-D-Gal (changeover indicated by an arrow): eluted fractions were
coleded (fraction size - 2 ml; flow rae - 1 ml/min), monitored
spedrophotometrically at 280 nm (--0--) and assayed for haemagglutinating activity
(--e--). Peaks labelled 2 and 3 correspond to the elution of non-bound and bound
proteins, respedively. The insert shows the dedrophoretic profiles (15% SDS
PAGE; proteins visualised by sil ver stain unlessotherwise stated) of the duted peaks:
lane 1 - original crude agueous extract, lane 2 - D-Gal non-bound fraction, lane 3 -
ScLL, lane 4 - ScLL visualised with PAS, and lane MW - moleaular weight markers.
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Figure 3 -

Figure 4 -

Isolation and Partial Characterization of a D-Galactose-Binding Ledin
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Erythrocytes overlay. Lane 1 shows the result of e edro-transferring the gel after 15%
SDS-PAGE separation of the original crude agueous extract of the latex of
Synadenium carinatum onto a nitrocdlulose membrane and then incubating with
human type A+ erythrocytes (see Materials and Methods). Lane 2 shows exactly the
same eperiment conducted using a nitrocdlulose membrane which had been pre-
incubated with D-galactose.
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Size eclusion gel filtration chromatogram of ScLL. In order to estimate the moleaular
weight of the ledin, a sample (2 mg) of the purified protein was applied to a
Sephadex G-100column, previously equili brated with TBS, and eluted with TBS. The
eluted fractions were @lleded (fraction size - 0.5 ml; flow rate - 0.16 ml/min) and
monitored spedrophotometrically at 280 nm (----); the asterisk corresponds to the
void volume of the mlumn. The insert shows the dedrophoretic profiles of the
fraction indicated by an arrow on native PAGE (lane 1) and on SDSPAGE (lane 2).
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Determination of the native moleaular weight of
theledin

Following size eclusion chromatography ower
Sephadex G-100, the lectin fraction was obtained
asasinge peak (arrowed in Fig. 4) within the void
volume (indicated by an asterisk) signifying that the
lectin possessed a molecular mass >100 kDa. This
fraction showed a singe band with an apparent
molecular weight of 120-130 kDa when analysed
by native PAGE (Fig. 4 insert, lane 1). In cortrast,
SDS-PAGE of the fraction showed two bands with

Souza, M. A. et al.

apparent molecular weights of 28 and 30 kDa (Fig.
4 insert, lane 2).

I on exchange chromatography and pl

The determined pl value of 4.4 (Fig. 5 insert) was
in agreament with the observation that when the
lectin was buffered with 0.05 M sodum acetate
(pH 5.0) and loaded orto a CM-cdlulase column, it
was fully adsorbed and euted as a singe peak with
0.77M NaCl (Fig. 5).
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Figure 5 - Cation exchange chromatogram of ScLL and determination of pl. An aliquot (2 ml) of
ScLL solution (1 mg/ml) was applied to a CM-Sepharose DEAE column (20 ml) that
had been pre-equili brated with 0.01M sodium acetate buffer (pH 5.0). The olumn
was eluted with the same buffer to elute the non-bound proteins, and then
(changeover indicated by an arrow) with a continuous gradient of NaCl in this buffer
(-----) to elute the bound proteins. The duted fractions were ®lleded (fraction size -
1.5 ml; flow rate - 0.562 ml/min) and monitored spedrophotometrically at 280 nm
( ). The insert shows the isoeledric focusing (IEF) gel of the fraction indicated
by an asterisk with the arrowhead indicating the pl of ScLL and the labe A.P

indicating the loading point.

Effed of pH and temperature

Thermal denaturation experiments revealed that the
ledin remained stable below 56°C for more 30 min
with no loss of haemagglutinating activity.At 95°C,
ScLL lost its activity completely within 30 min (Fig.
6A). Whilg the ledin retained its haemagglutinating
activity within the pH range 6.0-9.0 (Fig. 6B), it was
sensitive to very acidic (pH 3.0) and to very basic (pH
12.0) conditions, under which the activity was
completely lost.

N-terminal sequence

The nine amino acid N-terminal sequence of the 30
kDa band d ScLL was determined using the
Edman degradation method (Table 3). The GPN
consensus equence was homologaus to two aher
lectins derived from Euphaorbiaceae species, both o
which showed affinity for D-galactose.

Analysis of cytotoxic activity
No cytotoxic effects of ScLL, or of the crude latex
extract, in concentrations ranging from 1 to 200
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Isolation and Partial Characterization of a D-Galactose-Binding Ledin

po/ml were observed with J774 cdls or with
peritoneal murine macrophages within 24 to 72 h

713

(data nat shown).

Table 3 - N-terminal sequences of D-galactose-binding ledins isolated from mambers of the Euphorbiacese

Spedes Sequence Reference/ subunit
Euphabia characias SESYTPI SGPNGYXVDVK [21]
Euphabia marginata AYPGSHI SGPNGF XMDVK [21]
Synadenium carinatum LYTSI I GPN 30 kDaband of ScLL
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Figure 6 - Effeds of pH (A) and temperature (B) on the haemaggl utinating activity of ScLL. The
percentage activity was calculated asaiming that the maximum measured activity

was 100%.

DISCUSSON

Although the latex of S. carinatum has been used
extensively in the treatment of various diseases, it
is actually very toxic to humans. For this reason an
analysis of the components of the latex is central to
the ducidation d the risks associated with the
ingestion d this material. It has recently been

showvn by sequential extraction with methand,
dichloromethane and hexane followed by thin layer
chromatographic analysis (Souza et al., 2000 that
flavond glucosides and lupeol are present in the
latex. In the present study, a D-galactose-bindng
lectin (named ScLL) was isolated from the latex of
S carinatum and partially characterized. An
agueous extract was employed for two reasons: (i)

Brazlian Archives of Biology and Technology



714

a water solution d the latex of this plant has been
used in popular medicing, and (ii) an agueous
solution d the latex is dable and the lectin
properties are nat lost.

Purified ScLL exhibited strong agdutination o
different species of erythrocytes, however, the titre
against human type A+ erythrocytes was 20- and
40-fold higher than against rabbit or mouse red
blood cdls, respectivdy. In contrast, no
agdutination d harse eythrocytes was observed.
These findings could be eplained by differences in
glycosylation d the surface proteins of red blood
cdlsin the species tested.

It isinteresting to nde that treatment with SDS did
nat influence the bindng d the lectin to red blood
cdls. The agdutinating activity was, however,
completely inhibited by D-galactose, as has bee
reported for other lectins derived from the
Eupharbiaceae (Stirpe @ al., 1993. Although a
number of D-Gal-bindng lectins exhibited
preferential haemaggutinating activity against
human A, B and O blood goups (Datta & al.,
1988 Witisuwannakul et al., 1998 Machuka et al.,
1999, ScLL showed nosuch specificity.

Methyl-a- and methyl-B-D-galacto-pyrancside
inhibited haemaggdutinating activity of ScLL to a
different extent suggesting that the lectin
differentiated between a- and [-galactose
Moreover, a-rhamnose, L-arabinose and L-fucose
did na inhibit agdutination whilst D-fucose did,
suggesting that the corfiguration d the anomeric
galactose residue had a significant eff ect on bindng
to ScLL. The higher bindng capability of B-D-
galactopyranaside compared with free D-galactose
indcated a preference of the lectin for the -D-
pyranase form, which was predominantly in the “C,
chain conformation (Yeasmin et al., 2001, Kencath
e al., 2003. The lectin PSA isolated from
Polyporus sjuamosus also exhibited an anomeric
preference for the beta corfiguration (Mo et al.,
2000.

Staining with PAS reagent, which detected
glycosidic linkages, revedled that ScLL was a
glycoprotein and the intact molecular weight of the
lectin was determined as ca. 120-130 kDa by size
exclusion ¢d filtration on Sephadex G-100 and
native PAGE. These results clearly indcated that
the intact lectin was a tetrameric glycoprotein with
a quaternary structure based onfour heterogeneous
subunits of 28 and 30 kDa, as revedled by SDS-

Souza, M. A. et al.

PAGE. Most lectins have molecular weights in the
range 26400 kDa ad consisted o 2-18
homogeneous or heterogeneous aubunits (Castagna
e al., 1996 Machuka et al., 1999 Yeasmin & al.,
200])). Galactose-specific lectins isolated from
other plants have been reported to be dimeric or
tetrameric proteins (Calvete @ al., 1998 Machuka
e al., 1999 Campana et a., 2002 Jung € al.,
2003.

The 30 kDa subunit of ScLL showed N-terminal
homology with D-galactose-bindng lectins from E.
marginata and E. characias that have been
reported as grong mitogenics for human T
lymphocytes (Stirpe @ al., 1993. The threelectins
exhibited a three amino acid (GPN) domain in
common with the D-galactose-bindng lectin from
Maclura pamifera (Osage orange) (Young et al.,
1989. The acidic pl value of ScLL was typical of
many galactose-specific lectins, for example, those
from Erythrina species (Bhattacharyya et al.,
1986 Konazy & a., 2002 2003, Maclura
pomifera, Sophoa japorica (Hankins e al.,
1988, and Luetzelburgia auiculata (Olivera et
al., 2002.

Although plant latex is often cytotoxic, neither the
crude aqueous extract nar the purified lectin from
the latex of S carinatum showed any cytotoxic
activity against J774 cdls or murine peritoneal
macrophages. It seamed that agueous extraction
was efficient for the separation d nontoxic
proteins from the potentially toxic components
present in the latex of S. carinatum.

The isolation and characterisation d the lectin
described in the present work could permit further
advances to be made in the clarification d the
biologcal effects of lectins on luman cells and on
the activation d the immune system .
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Isolation and Partial Characterization of a D-Galactose-Binding Ledin

RESUMO

No presente trabalho, foi purificada por
cromatogafia de afinidade ean D-galactose
imobili zada em agarose, uma lectina do latex de
Synadenium carinatum (ScLL). Essa lectina é uma
potente aglutinina para eritrocitos humancs, cuja
atividade hemaglutinante foi inibida com 3,0 mM
de N acetil-D-galactopiranasidio, 6,3 mM de metil -
B-D-galactopirancsidio au 50 mM  metil-a-D-
pironacsidio au D-fucose, porém, nenhuma inibicéo
foi evidenciada por L-fucose, revdando uma
especificidade anomérica e corformacional da
lectina. A anadlise por SDS-PAGE dessa lectina
pareceu ser uma glicoproteina composta por duas
cade as poli peptidicas de aproximadamente 28 e 30
kDa, porém, em cromatogafia de eclusdo por
tamanho sobre Sephadex G100 e en gd nativo
apresentou um peso nolecular aparente ce 120-130
kDa, a qual mostrou ser composta de uma
mistura de subuwnidades de peptideos de 28 e 30
kDa. Essa lectina manteve-se etdvedl empH de 6
a 9 e temperatura de 4 a 56°C. A seqliéncia N-
terninal contem uma regido conservada GPN
a qual também é observada em outras lectinas de
l&tex de outras Euphorbiaceas ligante de D-
galactose.
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