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Abstract

Lectin from Hyacinth Bean (Lablab purpureus (L.) Sweet) was isolated by ammonium sulphate precipitation and
purified by Con A Sepharose 4B affinity chromatography. This lectin, named LPL, agglutinated human, rat and
chicken erythrocytes. The sugar specific studies were performed and among the several sugars tested, d-mannose
and d-glucose inhibited agglutination of the lectin. The temperature stability of LPL was up to 60°C.The activity of
LPL was completely lost at lower pH. LPL when subjected to SDS-PAGE, a single band, which when compared
with marker proteins, corresponds to a molecular weight of 25 kDa approximately. The activity of LPL was re-
duced by demetallisation with EDTA and retained by the addition of Ca®’, Mg*", Mn*" Fe*', and Zn>* which shows
the metal dependency of the lectin. Denaturing agents like Urea and Thiourea decreases the activity on LPL higher

concentrations

Keywords: Lablab purpureus (L.) Sweet), Lectins, Con A Sepharose 4B, SDS-PAGE,
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Introduction

In the early years of lectin research, legume
seed extracts displayed different haemaggluti-
nation properties when assayed with erythro-
cytes from different animal erythrocytes
(Landstein & Raubischek 1908). Leguminosae
family was a rich repository of many structur-
ally and medicinally active lectins, which are
multivalent, cell agglutinating proteins with
exquisite sugar binding properties (Etzler,
1986; Rudiger, 1988; Sharon and Lis, 1990;
Irlanda et al., 2017). Many legume lectins such
as Canavalia ensiformis (Roh and Lee., 2002),
Cicer reticulatum L. (Gupta et al., 2017), Ci-
cer reticulatum L.(Gautham et al., 2017),
Lathyrus sativus (Sawhney et al.,1996) Pso-

phocarpus tetragonolobus L. (Pueppke., 1979)
Glycine max (Bondar et al., 2016), Arachis hy-
pogaea ( Chacko and Appukuttan.,2000) ,
Pisum sativum (Rashmi and Iyyaswami,2019;
Trowbridge.,1974) Maackia amurensis
(Imberty et al., 2000) Phaseolus vulgaris
(Cummings et al., 1982; Kaneda et al., 2002)
have been reported. These lectins displays a
variety of biological properties including an-
timicrobial (Charungchitrak et al., 2010), in-
secticidal (Wang ef al., 2017) and antitumor
activities (Lacerda et al., 2017).The specificity
of legume lectins for some typical animal gly-
cans, has led to the suggestion that legume
lectins play a role in plant defense against
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insects and/or predator animals (Chrispeels et
al., 1991).

Lablab purpureus (L.) Sweet) is a annual or
short-lived perennial vines belongs to the fam-
ily Leguminosae which is a native
to Africa and it is cultivated throughout
the tropics for food (Maass et al., 2010; Shea-
han et al., 2012). The fruit is a legume pod
variable in shape, size, and color. It is usually
several centimeters long and bright purple to
pale green. The plant was reported to shown
anti-inflammatory, antioxidant, cytotoxic po-
tential, antifungal, antihyperglycemic and anti-
nociceptive potential (Habib et al., 2012; Fak-
houry et al., 2001; Ahmed et al., 2015; Rah-
man and Akhter, 2018). Hemagglutinating ac-
tivity in seeds of Hyacinth bean was first re-
ported by Boyd and Reguera (1949) and then
by Tobiska (1959). Lectin from Lablab pur-
pureus has been isolated and characterized by
several groups, though there are many studies
about Hyacinth bean has been published, the
variations of biochemical and biophysical
properties differs with varieties of Lablab pur-
pureus used and/or the different climates in
which they were grown(Guran et al., 1983; Mo
et al., 1990). In the present paper, we describe
purification of lectin from the seeds of Lablab
purpureus and its biological characterization.

Materials and Methods

Chemicals

Con A Sepharose 4B column were purchased
from GE Healthcare Bio-sciences,
(Sweden).Acryl amide, Bis-acrylamide, am-
monium per sulfate, B-mercaptoethanol,
TEMED, Glycine, and sodium dodecyl sulfate
were from Sigma (St. Louis, MO,
USA).Sugars, PEG and a-D-methylmannoside
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were purchased from Himedia (Mumbai). Am-
monium sulfate, Tris hydrochloride, EDTA,
Sodium chloride, Sodium acetate, Sodium hy-
droxide, Hel, Methanol, Glycerol, Glacial ace-
tic acid was the analysis grade commercially
available. Low molecular weight protein mark-
ers are purchased from BR BIOCHEM Life
sciences (New Delhi).

Collection of Plant Material

Lablab purpureus (L.) Sweet) wused in the
study were purchased from Krishipura, Pan-
gappara, Trivandrum, Kerala, India. Voucher
specimens (KUBH 10251) were deposited on
Department of Botany, University of Kerala.

Preparation of Crude Extract and Ammo-
nium Sulphate Precipitation

Hyacinth Beans were homogenized using an
electric blender with 20 mM Tris-Hel buffer
pH 7.4 (1:10) ratio and the extract was filtered
through a double-layered cheese cloth and cen-
trifuged. Protein was precipitated from this su-
pernatant with 0 — 80 % saturation of ammo-
nium sulphate was added in small fractions
with constant stirring on an ice bath. The resul-
tant sample was centrifuged (8000 x g, 30 min,
4 °C) in a cooling centrifuge (Eppendorf;
5804R,Germany) and the protein obtained was
then resuspended in Tris-Hcl buffer pH 7.4 and
dialysed (Sigma; 25x16mm) in the same buffer
for 3 days after several buffer changes to re-
move ammonium sulphate. The fraction after
dialysis was loaded on to Con A Sepharose4B
affinity column for further purification.

Purification of Lectin Using Con A Sepha-
rose4B affinity chromatography

Purification of lectin from resuspended pellet
was done using Con A Sepharose 4B affinity
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chromatography column (1.6x60 cm) .The col-
umn used consists of 5 ml of Concanavalin A
coupled to Sepharose 4B by the cyanogen bro-
mide method. Dialysed precipitate was loaded
on the column using Tris-Hcl, pH 7.4, as the
binding buffer and washed with the same solu-
tion and fractions (10ml) were collected. Flow
rate was adjusted to 1 ml/min. The column was
washed with ten column volume of binding
buffer to remove any unbound/weakly bound
proteins and the presence of protein in each
fraction was monitored at 280nm with spectro-
photometer (Jasco V630, Germany). When the
absorbance was below>0.05; bound proteins
were eluted by 0.1M a-D-methylmannoside
and dialysed with Tris-Hcl and finally against
distilled water. The high specific fractions
were pooled, dialysed and checked haemagglu-
tination activity (Charungchitrak ez al., 2011).

SDS-PAGE and Coomassie Staining

10% Sodium-dodecylsulfate polyacrylamide
gel electrophoresis (SDS-PAGE) was carried
out by the method of Laemmli (1970). The
molecular mass of the protein was determined
using low molecular weight markers (BR BIO-
CHEM Life sciences ,New Delhi).The concen-
trated protein fractions eluted in different pH
buffers were subjected sodium dodecyl sul-
phate polyacrylamide gel electrophoresis (SDS
-PAGE). The protein bands in the gel after
electrophoresis were visualized by Coomassie
staining (Blum et al., 1987).

Hemagglutinating assay

Haemagglutination assays were carried out on
according to procedure described by Debray
(1981). Human blood samples were taken from
healthy blood donors of Department of Bio-
chemistry. Rat erythrocytes were taken from
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animal house of Dept of biochemistry,  Uni-
versity of Kerala .The erythrocytes were
washed thrice in Tris-Hcl by centrifugation at
1,000rpm. Finally 10 % R.B.C suspensions
were prepared and used for determination of
haemagglutination activity, which was done in
round bottomed micro titre plates (Tarsons
products, Mumbai). Haemagglutination activ-
ity was visualized by eye after 1 hour by exam-
ining cells under a light microscope (Alwana et
al., 1998).

Protein Estimation

Lowry’s method (1951) was used in determin-
ing the protein content of the crude extract and
the fraction obtained from gel fraction with
Bovine serum albumin as standard.

Carbohydrate biding specificity

For the inhibition test, 100ul of serial two fold
dilution of the various sugars or glycoproteins
are first added to each well of 96-well micro
titre plate. An equal volume of LPL was added
to each well, and this was gently shake and
incubated for 1 hour at room temperature. Fi-
nally 100ul of human ABO erythrocyte sus-
pension was added. After 1 hour the haemag-
glutination inhibition titre was scored visually
(Vazquez et al., 1997).

Effects of temperature and pH on hemag-
glutinating activity

Effects of temperature and pH on hemaggluti-
nating activity were evaluated according to
Shet and Madaiah ef al., 1987. LPL (1mL) was
incubated for 20min at 30-100°C and cooled
down for 10min and haemagglutination were
performed. To find out effect of pH in the hae-
magglutination assay the following buffer so-
lutions were used. Glycine-Hcl pH 2.8, Acetate
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pH 4.3, Tris-Hcl pH 8.5, Glycine -NaOH pH
10.5 buffers were used.

Effects of metal ions

To evaluate the effect of divalent metal ions
was previously dialyzed against 5 mM EDTA
(24 h at 4 °C) followed by150 mM NaCl (6 h
at 4 °C) to eliminate EDTA. Subsequently, the
haemagglutination of dialyzed was evaluated
in the presence of 100 mM CaCl,, MgCl,
MnCl,, BaCl,, FeSO,and ZnSo4(Devi et al.,
2011).

Effect of denaturing agents

To determine the effect of denaturing agents
ie, Guanidine hydrochloride and Thiourea on
lectin activity, wide range of concentrations
from (0.5-5M) was prepared The 50 pL of
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47.39 mg/ml (Table 1). LPL eluted as a single
peak which showed haemagglutinating activity
as shown in figure 2 and then subjected to SDS
-PAGE and then compared with low molecular
weight markers showed a band with an appar-
ent molecular mass of 25 KDa (Fig-2) which
demonstrated that the purification strategies
were effective. LPL agglutinates with human
ABO, rat and chicken erythrocytes tested
(Table 2). Though several sugars were used for
the inhibition study the binding property, glu-
cose and mannose was found to be potent in-
hibitors of LPL. The result of inhibition of hae-
magglutination by LPL was summarized in
Table-3. This finding was supported by previ-
ous studies of lectin from earlier workers on

each solution was incubated with 50 puL of Lablab purpureus (Saha et al., 2014; Leopoldo

lectin solution (Img/ml) in a microtitre plate at
37°C for 1 hour and the haemagglutination ac-
tivity was checked for untreated and treated
samples (Kaur et al., 2005).

Results and Discussion

Lectins were abundantly present in legumes,
they accumulate in the protein bodies to well
characterized storage proteins (Sultan et al.,
2004).Lectin was isolated by precipitation with
solid ammonium sulfate (0 - 80%) followed by
dialysis against the same buffer for 2 days with
regular buffer changes. Presence of lectin after
salting out and dialysis was confirmed by hae-
magglutination and then subjected to Con A
Sepharose 4B affinity chromatography. The
eluted portion with 0.1M a-D-
methylmannoside the active fractions (No.14-
16) were pooled and dialysed against Tris-Hcl
with several changes for 78h. This lectin was
named LPL and used for further studies. The
elution profile of is shown in the figure: 1. Pro-
tein content in the sample was estimated to

et al., 1994; Fakhoury et al., 2001). From fig-
3, it is clear that the activity of LPL was stable
upto 60°C and decreases at higher temperature
and completely lost at the temperature of 90°C.
In temperature stability studies, LPL showed
remarkable stability and tolerance towards
high temperature as the uniform activity was
maintained till 60 °C and completely loses at
90 °C.The thermostability of lectin can differ
in accordance with the association degree of
protein structure on hydrogen bonds (Vogt et
al., 1997), existence of glycosylation (Oberg et
al., 2011) as well as complexity of its tertiary
structure (Carvalho et al., 2015). It was found
that the LPL exhibited maximal specific activi-
ties between pH (6 - 7) respectively, and the
stability loses at lower pH (2.4 - 4.3) and de-
creases at higher pH (8-10.8) (fig-4) against
the whole buffers tested. The pH stability loses
in lower conditions, even though, higher pH
showed a negative impact. Lectin from A. tor-
tuosam showed a loss of haemagglutination
activity both in the highly acidic (less than 2)
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and basic (10 and above) pH conditions
(Dhuna et al., 2005). The activities of LPL
were completely lost in the presence of EDTA,
and the addition of divalent ions Ca**, Mn*",
Mg*", Ba®", Fe*" and Zn*' regains the activity
of lectin considerably (Fig-5). Metal ion analy-
sis revealed that LPL requires metal ions (Ca”",
Mg®", Mn**, Ba®", Fe*", Zn*") as it shows com-
plete deactivation with EDTA. Metal ion
specificity is a general physicochemical prop-
erty observed in most legume lectins, indicat-
ing they are essential for haemagglutination
activity (Moreira et al., 2006). The reducing
agents Guanidine hydrochloride, urea and thio-
urea inhibits the activity of LPL with increas-
ing concentrations (Fig-6). Among the dena-
turing agents urea and thiourea are the potent
inhibitors of LPL in higher concentrations. The
high concentration of denaturing agents was
supposed to allow water molecules to disrupt
the hydrophobic interactions in the interior of
lectin that support its native conformations
(Singh and Saxena, 2013). Addition of various
denaturing agents have been found to affect
tertiary structure and henceforth haemaggluti-
nation activity of lectins (Islam and khan.,
2012, Kabir et al., 2012, Ynalvez et al.,
2012).However there are not any literature
available on the metal ion specificities and de-
naturing properties of LPL to our knowledge.

Conclusion

In the present study 25 KDa lectin was isolated
and purified from Lablab purpureus (LPL) by
Con A Sepharose 4B affinity chromatography
column which is mannose/glucose spe-
cific.LPL were found to be stable at pH be-
tween (7-8) and temperature upto 60°C.LPL
were also metal dependent and its activity was
decreased by increased concentrations of urea
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and thiourea. The seeds of Lablab purpureus
which is used as food stuff and it contains
lectin protein which has exquisite biophysical
and biochemical properties. In the future the
protein isolate could be used for blood typing,
bacterial typing and may have the potential to
play role as biotechnological tools. Hence fur-
ther work can be continued for exploring its
medicinal value as well as its other therapeutic
uses.

Elution profile - LPL
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Figure 1. Purification of LPL. Affinity chromatography
of LPL on Con A Sepharose 4B column. Elution with
Tris-Hel ~ buffer  followed by 0.1IM  a-D-
methylmannoside
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Figure 3. Effect of temperature on the hemagglutinating activity of LPL
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Figure 6. Effect of denaturing agents on the hemagglutinating activity of LPL

Table.1 Summary of purification of LPL

Table- 2. Blood gp specificity of LPL

Sample |Protein |HAU Specific |Yield of

(mg/mL) activity | protein
(%)

Crude |1.15 16 13.91 100

extract

(100ml)

Ammo- |0.545 32 58.72 47.39

nium

sulphate

fraction

Affinity [0.65 64 98.46 56.52

chroma-

tograph

y frac-

tion

Blood group Titre value
A 64
B 64
AB 64
O 64
Rat 32
Chicken 64
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Table-3: Inhibition of the hemagglutinating activity of
LPL by common sugars.

Sugar (200mM) Haemagglutination

(+/-)

+

Glucose

Fructose -

Lactose -

Xylose -

Arabinose -

Maltose -

Dextrose -

Mannose

Galactose -

N-acetyl- -
galactosamine

Mellibiose -
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