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A lectin from the seeds of Erythrina lysistemon (ElysL) was purified and characterized.  Purification 
strategy involved two different methodologies, which both resulted in a homogenous preparation. Native 
as well as subunit molecular weight of lectin were determined using gel filtration, SDS-PAGE and mass 
spectrometry. The glycoprotein nature of the lectin was judged by phenol-sulphuric acid test as well as 
by studying lectin interaction with Concanavalin A (ConA).  Hemagglutination ability of lectin was 
examined using various trypsin treated or untreated human and animal blood cells. Information about the 
lectin carbohydrate fine specificities was judged by hapten inhibition. Stability of lectin at different 
temperatures, pHs was explored. The secondary as well as tertiary structures of lectin were followed by 
Circular dichroism (CD) examination. Other physicochemical parameters like effect of metal ions; EDTA 
on lectin activity, isoelectric point, extinction coefficient etc were also done. Though the protein 
structurally looks like other lectins from the genus Erythrina, it seems markedly different in its biological 
interactions with receptors carbohydrates.  
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Abbreviations used 
 
ElysL, Erythrina lysistemon seeds lectin; ElysE, Erythrina lysistemon seeds extract; EcorL, Erythrina corallodendron lectin; 
EspecL, Erythrina speciosa seeds lectin; RBCs, Red Blood Cells; Buffer A, 20 mM Tris-HCl pH 7.5, 150 mM NaCl, 1 mM 
MgCl2, 1 mM CaCl2; Buffer B, 20 mM Tris-HCl pH 7.5, 150 mM NaCl; Buffer C, 20 mM Tris-HCl, pH 7.5, 1.0 M NaCl, 1 mM 
MgCl2, 1 mM CaCl2; CD, Circular dichroism; DDT, Dithiothreitol; EDTA, Ethylene Diamine Tetracetic Acid; ConA, 

Concanavalin A; IPTG, isopropyl -β-D-thiogalactopyranoside, NI, Not Inhibitory   

 
 
INTRODUCTION 
 
Lectins (from Latin, legere, to select or choose) are 
ubiquitous proteins that bind reversibly glycoconjugates 
specifically and reversibly but are devoid of catalytic 
activity. Lectins with high degree of carbohydrate specificity 
(Goldstein 2010; Lam and Ng 2011) represent an excellent 
model for protein-carbohydrate interactions (Chan and Ng 
2010; Kilpatrick 2008). They have been implicated in 

various biological events such as cell growth and 
regulation (Wang et al. 2012), cell  induction (Yang et al. 
2010), programmed cell-death (Ma et al. 2009) and 
immune recognition process (Heitzeneder et al. 2012; 
Larvie et al. 2012).  

Lectins are routinely detected and their activities are 
measured  due to  their  intrinsic  ability to  agglutinate  red  
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blood cells. They are classified on the basis of their 
carbohydrate binding specificity. Many lectins have been 
grouped into distinct families of homogenous proteins with 
common structural properties. Among these, the lectins 
from the members of the Leguminosae have been most 
extensively studied (Stojanovic et al. 1994). lectins from 
plants represent important tools in glycosciences, mainly 
due to the ease in their isolation in large amounts (Rudiger 
1998; Sharon and Lis 2002) and their ability to exhibit a 
wide variety of carbohydrate specificities despite strong 
sequence conservation (Sharon and Lis 1990).  

Extensive studies have revealed that a number of plants 
lectin, in addition to their useful applications in 
biotechnology (Naeem et al. 2007), can also be used for 
prevention and/or treatment of several ailments such as 
cancer  (Liu et al. 2008; Wei and Koh 1978), as antifungal 
(Girjal et al. 2011),  as antibacterial (Ferreira et al. 2011) 
etc. Therefore, it becomes of importance to characterize as 
many as possible lectins for possible medical and 
biotechnological future implications.  

The genus Erythrina belonging to the legume family 
comprises about 110 species spanning the  tropical and 
subtropical regions (Dyke and Quessy 1981). Erythrina 
lectin is among the best-characterized legumes lectins. It is 
a galactose-specific and of either homo-or heterodimeric 
subunits (Adar et al. 1998; Konozy et al. 2003; Konozy et 
al. 2002; Moraes et al. 1996; Perez 1995).   
In this paper, we have reported the purification and further 
characterization of a novel D-galactose binding lectin from 
Erythrina lysistemon, which structurally appears similar to 
previously chacracterized Erythrina lectins, however, with 
unique biological properties.  
 
 
MATERIALS AND METHODS 
 
Plant material 
 
Good quality seeds of Erythrina lysistemon were 
purchased from Khartoum State local market.  
 
Erythrocytes 
 
Typed human blood cells (A, AB, B, and O) were obtained 
from healthy donors from Africa City of Technology, 
Khartoum.  Animal blood cells were obtained either from 
the animal house of National Research Institute, Khartoum, 
or the Slaughter house in Khartoum State. 
 
Chemicals 
 
Sugars (all of D-configuration), lactose-agarose were 
purchased from Sigma Chemical, St. Louis, MO, USA. All 
other reagents were either of analytical grade or of highest 
available quality. All buffer solutions were prepared in Milli-

Q   water   and  passed  through  0.4 µM filter prior to  use. 

 
 
 
 
Protein estimation  
 
The proteins content of the samples obtained during the 
purification process were estimated using the Bio-Rad kit 
(Bio-Rad Laboratories, California, USA) as per 
manufacturer’s instructions. Columns effluents were 
monitored at 280 nm. Pure lectin concentration was 
estimated using the calculated extension coefficient  
ε 

1%
 280nm  = 17 (see results and discussion). 

 
Preparation of seeds extract 
 
All extraction and purification stages were carried out at 4 
°C unless otherwise stated. Fifty grams of good quality 
Erythrina lysistemon seeds were ground in a coffee mill. 
The flour was suspended in 300 mL of buffer A (50 mM 
Tris-HCl pH 7.5, 150 mM NaCl, 1 mM CaCl2, 1 mM MnCl2), 
to which equal volume of n-butanol was added and the 
mixture was stirred overnight to remove pigments and lipid. 
The defatted slurry obtained after removal of the organic 
layer by centrifugation was subjected to protein 
precipitation by the addition of equal volume of chilled 
acetone with continuous stirring. The slurry was filtered 
and the obtained precipitate was dehydrated with 500 mL 
of chilled acetone and air-dried at room temperature. The 
acetone air-dried powder was then extracted for 5 hrs with 
200 mL of buffer A. Extract was filtered through 
cheesecloth and supernatant was centrifuged at 13000 g 
for 45 min to remove cells debris and other fine particles. 
The clear supernatant was dialyzed overnight against 
buffer A and the clear solution obtained after removal of 
aggregated protein by centrifugation was used for lectin 
purification.  
 
ElysL purification 
 
Two different strategies were carried out for ElysL 
purification: The first involved conventional protein 
purification methods (dentoed below by A) and the second 
was by affinity purification on Lactose-agarose (denoated 
by B). 
 
A) Purification by conventional protein purification 
methods   
 
The crude extract of Erythrina lysistemon seeds was 
initially dialyzed exhaustively against buffer A, the 
precipitated protein was removed by centrifugation. Buffer 
A dialysate was then concentrated by using Amicon ultra 
centrifugal filter unit (30kDa cut-off).  The two protein 
fractions were thus obtained, i.e., above (which gets 
retained inside the concentration devise) and below 30 kDa 
(which is obtained as a flow through) were both tested for 
hemagglutinating activity. Erythrina lysistemon seeds 
extract concentrate above 30kDa (contains the lectin 
activity)   was   then   applied  onto  Superdex  200 column  



 
 
 
 
 
(Amersham Biosciences, Uppsala, Sweden) that was 
previously equilibrated with buffer A and the protein was 
subsequently eluted at 0.8 mL/min with the same buffer. 
Protein peaks were monitored for ElysL hemagglutinating 
activity. The fractions with positive hemagglutinating 
activity were pooled and fractionated into two, i.e., above 
and below 50kDa by using Amicon ultra centrifugal filter 
unit (Millipore Corporation, Billerica, MA, USA) with 50kDa 
cut-off membrane. Both fractions, above Mr 50kDa and 
below Mr 50kDa were tested for ElysL hemagglutinating 
activity. The fraction with hemagglutinating activity was 
then applied onto ConA-Sepharose column (Sigma–
Aldrich, St. Louis, MO, USA) that was previously 
equilibrated with buffer A. The column was initially washed 
with buffer C (20 mM Tris-HCl, pH 7.5, 1.0 M NaCl, 1 mM 
MgCl2, 1 mM CaCl2) to remove proteins bound by 
carbohydrate-unspecific interactions, and finally with buffer 
A. Bound lectin  was eluted from the column by using 100 
mM methyl-mannopyranoside.  
 
B) ElysL purification on Lactose-Agarose affinity resin    
 
This was carried out essentially as described by Konozy et 
al., (Konozy et al. 2003). However buffer A was used in 
place of 145 mM NaCl. In brief: lactose-agarose was 
packed into (1.5 × 10 cm) column pre-equilibrated with 
buffer A; approximately 200 mg protein of ElysE were 
loaded on the column and the unretained protein was 
thoroughly washed with buffer A and followed by buffer C. 
The retained lectin was eluted with 100 mM lactose 
prepared in buffer A at a flow rate 0.5mL/min. The peak 
fractions detected by hemagglutination were pooled, 
exhaustively dialyzed against distilled water, lyophilized to 
dryness and preserved at –10 °C till further use. 
 
Hemagglutination inhibition 
 
Hemagglutination test was conducted in a microtiter plates, 
in a final volume of 100 µL. Each well contained 50 µL of 
lectin solution and 50 µL of a 4% (v/v) suspension of either 
untrypsinized or trypsinized erythrocytes. Agglutination was 
assessed after 30 minutes at room temperature. 
Hemagglutinating activity was expressed as titer, namely, 
the reciprocal of the highest dilution that gave a positive 
result. The specific hemagglutinating activity was defined 
as titer (per mg lectin). Hemagglutinating activity inhibition 
with various carbohydrates was performed according to ref 
(Konozy et al. 2003).  Typed O blood group was used 
throughout unless otherwise mentioned.  
 
Molecular mass determination 
 
The native molecular mass of ElysL was determined by gel 
filtration, whereas estimation of the subunit molecular 
weight was done using SDS-PAGE and mass  
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spectrometry.  
 
(1) Gel filtration.  
 
The molecular weight of the intact ElysL was done on 
Superdex 200 column (2.0 cm × 80 cm) previously 
equilibrated with buffer A, and the protein was eluted at 0.7 
mL/min with the same buffer. Protein elution was 
monitored at 280 nm. Molecular weight was determined by 
calibrating the column against standard molecular weight 
markers. 
 
 (2) High performance liquid chromatography (HPLC) 
and Mass spectrometry.  
 
Prior to mass determination protein was submitted to 
HPLC on UltiMate LC system (LC Packing Inc.) using 
Vydac C4 column. Protein was eluted at a flow rate of 40 
µL/min using gradients of 10-40%, for 5 min and then 40-
98% for 1 min/% of Buffer 1: 0.08% TFA/dH2O, and buffer 
2: 0.07% TFA/80% CH3CN . Signals were detected at 214 
nm UV-detector. Whereas mass spectrometry was carried 
out on Micromass (Waters, milford, MA, USA) Quattro-Bio-
Q quadrupole mass spectrometer equipped with an 
electrospray-ionizing source. Scanning was done at a 
speed of 600-1800 amu/4 seconds. 
 
Native and Sodium dodecyl polyacrylamide 
electrophoresis  
 
Native-PAGE (Williams and Reisfeld 1964) was used to 
confirm the purity of lectin preparation. Polyacrlamide gel 
electrophoresis was carried out using the Phast System 
(Pharmacia) in a ready-made 12.5 or 20 % acrylamide 
gels. Molecular mass of the monomeric form was 
estimated by sodium dodecyl sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) (Laemmli 1970) by 
comparing with electrophoretic migration of standard 
molecular mass using a low molecular weight marker kit 
(LMW-SDS marker Kit, Amersham Bioscience, USA). 
Protein bands were stained with coomassie Brilliant R-250.  
 
Analytical isoelectric focusing 
 
This was performed on precast polyacrylamide gels 
(Phast-Gel Pharmacia, Sweden) in the pH range of 3-10. 
The pH gradients in these gels were determined from the 
results of simultaneous runs performed with a wide-range 
isoelectric protein calibration kit (Pharmacia 3-10).  

 
Extension coefficient estimation 
 
The extension coefficient of ElysL was determined 
spectrophotometrically using a solution of pure lectin (1 
mg/mL) prepared in buffer A. 
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Figure 1. Purification of ElysL on  Lactose-agaroseApprox 200 mg of Erythrina lysistemon 
seeds crude extract was loaded onto lactose-agarose that had previously been equilibrated 
with buffer A. Column was extensively washed initially with buffer A, followed by buffer C and 
finally ElysL was eluted by using 100mM lactose at a flow rate of 0.5mL/min. 

 
 
Heat stability 
 
 
Heat stability was determined by incubating lectin 1 mg/mL 
at 40, 45, 50, 55, 60, 65, 70, 75 and 80 °C for periods up to 
35 min. The samples were immediately cooled and 
hemagglutinating activity was determined as previously 
described. 
 
Effect of pH 
 
This was performed by incubating fixed concentration of 
ElysL 1 mg/mL with buffers of varying pH (between pH 2 to 
pH 11) at a total volume of 100 µL for 16 h at room 
temperature. The samples were adjusted to pH 7.0 and 
assayed for hemagglutinating activity.  
 
Treatment with Dithiothreitol  
 
Solutions of dithiothreitol (DTT) (10 mM) was prepared in 
buffer A. The purified lectin (0.5 mg/mL) was added to this 
solution, and the mixture was incubated overnight at room 
temperature. The residual hemagglutinating activity was 
noted. 
 
Effect of EDTA, Ca

+2
 and Mn

+2 
 

 
The purified ElysL (0.5 mg/mL) was incubated for 16 h with 
10 mM EDTA and DDT with continuous shaking. The lectin 
samples were dialyzed exhaustively against buffer B, and 

the hemagglutinating activity was assessed before and 
after the addition of 5 mM Ca and Mn ions. 
 
Circular dichroism.  
 
To study  lectin secondary and tertiary structures, circular 
dichroism (CD) spectra were recorded on a JASCO J-720 
spectropolarimeter using 1 mm path length quartz cuvette 
of 1 mL capacity at a scan speed of 50 nm/min at a 
constant temperature of 25 ºC and a protein concentration 
of 0.5 mg/mL. The accumulated average of five spectra 
were corrected by subtraction of the spectra measured 
from a blank containing respective buffer only spectrum.  
The data are expressed as mean residue molar ellipticity 
(θ). 
 
 
RESULTS AND DISCUSSION 
 
The crude protein extract of Erythrina Lysistemon Seeds, 
designated as ElysE, showed high hemagglutinating 
activity which could be inhibited by D-galactose and its 
derivatives. To purify this lectin two protein purification 
strategies were employed; in the first method the use of 
conventional protein methodologies (strategy A), whereas 
the second approach (strategy B) uses the affinity resin 
lactose-agarose (Figure 1) which resulted in 24 times 
enhanced purity and an increment in lectin yields by 40 % 
as compared to  ElysL purified by conventional protein 
purification methods  
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Figure 2. Native molecular weight determination of ElysL on Superdex 75 Approx 1.5 mg/mL of affinity 
purified ElysL was loaded onto a previously buffer A equilibrated Superdex 75 column (1 x 30 cm). The 
Column was previously calibrated with standard protein markers (Ribonuclease, 13.7kDa; 
Chymotrypsinogen A, 25kDa; Ovalbumin, 43kDa; Albumin, and 67kDa). Protein was eluted with 
equilibration buffer at a flow rate of 0.5 mL/min 

 
 
 
 

Both of these methods resulted in pure lectin 
preparations that could be judged by native polyacrylamide 
gel electrophoresis (Figures 2a’and 2a’’). The summary of 
the purification stages involved in these two methods are 
presented in Table 1a and 1b. 
 
 
Hemagglutinating activity 
 
Examination of the hemagglutinating activity of ElysL over 
incubation with different blood types (human, rabbit, 
chicken and mouse) revealed some interesting 
observations. ElysL was a potent agglutinin of all native 
human erythrocytes, with a slight preference for typed O 
blood, thus indicating no blood group specificity. Therefore, 
according to Peumans and Van Damme  ElysL was a 
hololectin since it possessed at least two carbohydrate-
binding sites in the native molecule (Peumans and Van 
Damme 1995). Trypsinisation of A, B and AB erythrocytes 
did not significantly enhance their agglutination whereas 
the agglutination of O blood group was clearly increased 
upon trypsin treatment, similar results have been reported 
by Iglesias et al. (1982).   

Amongst the lectin mediated agglutination activity tested 
using animal blood cells (Table 2); mouse erythrocytes 
were not agglutinable till a concentration of 1mg/mL of 
ElysL, treatment of mouse erythrocytes with trypsin did not 
cause any change either.  On the other hand, ElysL 
caused agglutination of chicken blood cells only when 
lectin concentration was raised up to 500 µg/mL, and the 
hemagglutination was further improved upon trypsinization 
of RBCs. The results obtained for agglutination of rabbit 
erythrocytes with ElysL was rather interesting. Rabbit 
RBCs are used routinely for Erythrina lectins agglutination 
studies due to their high sensitivity, faster and efficient 
agglutination activity as compared to other blood types 
(Iglesias et al. 1982; Konozy et al. 2003; Konozy et al. 
2002; Moraes et al. 1996). However, in the present study, 
rabbit erythrocytes were only agglutinated when ElysL 
concentration was raised up to 500 µL/mL. This 
concentration was lowered to half when erythrocytes were 
tryspin treated (Table 2). The differences in agglutination 
activities for animal blood cells in presence of ElysL could 
be attributed to the nature of glycoproteins protruding on 
the cell surfaces which may show varying activity for the 
lectin.   
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                  Table 1. a. Purification of ElysL by using conventional protein purification methods. 

   

Fraction Total 
Protein mg 

Total Activity 
(titer x volume) 

Specific activity 

Unit/mg 

Purification 
fold 

Yield 
% 

Buffer A Extract 1120 32000 23 1 100 

Buffer A 

Dialysate 

400 25600 64 3 80 

Ultracentrifugation 30kDa 
Cut-off membrane 
concentrate  

 

 

340 15360 

 

102 

 

5 

 

48 

Superdex 200 15 2000 133 5.7 7 

Ultracentrifugation 50kDa 
Cut-off membrane 
concentrate  

 

11 768 544 23 2.4 

ConA-Sepharose 4 512 731 31 1.6 

           

 

 
                                  

b. Purification of ElysL on Lactose-agarose. 

 

Fraction Total Protein (mg) Total Activity (titer volume) Specific activity(Unit/mg) Purification fold Yield % 

Buffer A extract 200 640 3.2 1 100 

Lactose-agarose 2.55 256 75 24 40 

 
 
 
 
 
Sugar specificity  
 
The agglutination of O blood group cells by ElysL was 
inhibited in the presence of lactose, IPTG, p-nitrophenyl β-
galactopyranoside, galactose and raffinose, in decreasing 
order of potency (Table 3). The varying degree of 
agglutination inhibitions by lactose, IPTG and p-nitrophenyl 
β-galactopyranoside over galactose may indicate an 
extended binding site for this lectin. The higher affinity for 
particular oligosaccharides and monosaccharides 
containing a hydrophobic aglycon results mainly from a few 
distinct subsites next to the monosaccharide-binding site. 
Moraes et al have shown that Erythrina velutina seeds 
lectin was inhibited by 0.2 and 0.8 mM of lactose and 
galactose, respectively (Moraes et al. 1996). While 
Erythrina indica leaf lectin was inhibited by 1 and 5 mM, 
respectively (Konozy et al. 2002). As high as 15 and 54 
mM of galactose and lactose were reported by Pena et al 
in their work with Erythrina rubrinervia lectin (Peña et al. 
1988). 

Other sugars such as glucose and mannose did not 
inhibit the Elsyl mediated agglutination even at higher 

concentrations of 250 mM. The importance of C2-OH 
orientation may be evident from the failure of mannose and 
glucose to inhibit ElysL hemagglutinating activity. Though 
of the apparent similarities in the inhibition of galactose and 
its derivatives on Erythrina lectins hemagglutinating 
activity, a distinct variation in the required amount of the 
inhibitory carbohydrate is clear, which may indicate a slight 
difference in the carbohydrate binding pockets of these 
proteins.  
 
Molecular mass estimation 
 
On gel filtration, pure ElysL was surprisingly excluded in 
two peaks, in which both were found to possess 
hemagglutinating activity. The leading peak (120 kDa) 
accounted for lesser than 5 % of the total loaded lectin, 
while the second peak (58 kDa) accounted for about 95% 
of total loaded protein. (Figure 2). These results also 
indicated the presence of ElysL at pH 7.5 in tetrameric as 
well as dimeric subunit associations. Information about the 
subunit structure was obtained from SDS-PAGE, where 
under  both  reducing  and  non-reducing   condition; ElysL  
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Table 2. Hemagglutinating activity of ElysL against different blood cells 

 

Erythrocytes type Trypsin untreated Trypsin treated 

Human 

1) A 

 

16♣ 

 

16 

2) B 16 16 

3) AB 16 16 

4) O 8 4 

Animal 

1) Chicken 

 

500 

 

250 

2) Rabbit 500 250 

3) Mice NAD NAD 
 

♣Minimum concentration of ElysL required for hemagglutination (µg/mL). 

NAD. No Agglutination Detected  

 
 
 
                         Table 3. Inhibition of hemagglutination activity of ElysL by different sugars  

                                    

Inhibitor Minimal inhibitory 
concentration (mM)

§
 

Relative inhibitory 
potency* 

Lactose 2 1.0 

Galactose 16 0.125 

Rafinose 22 0.091 

p.Nitrophenyl- β-galactospyranoside 6 0.33 

Isopropyl -β-D-thiogalactopyranoside  4 0.5 

Glucose NI - 

Mannose NI - 

Sucrose NI - 

Arabinose NI - 

Xylose NI - 

Trehalose NI - 

Maltose NI - 
 
                                    § 

Minimal concentration of sugar required for complete inhibition of ElysL. 
                        * Relative potency was to lactose.  
                        NI: Sugar not inhibitory at concentration of 250 mM 
 
 
 
 
migrated as a single band of approx 30 kDa, (Figure 3b’ 
and 3b’’). To determine the accurate molecular weight of 
the subunit, mass spectrometry analysis of ElysL was 
performed; results obtained indicated a subunit molecular 
weight of 28.81 kDa (data not shown). The glycoprotein 
nature of lectin was ascertained by the positive phenol 
sulfuric acid test as well as interactions of lectin with conA 
involving the latter carbohydrate-binding site (Figure 4). 
The interactions of ElysL with ConA may indicate the 
presence of mannose or glucose in putative 
oligosaccharide attached to ElysL, however, since glucose 
is rarely found in glycoproteins (Liu et al. 1987; Pohle et al. 
1982)   the   presence   mannose  becomes  more  evident.  

Effect of pH and temperature on lectin stability 
 
Figures 5a and 5b represent the effect of pH and 
temperature, respectively, on ElysL hemagglutinating 
activity. ElysL had broad pH optima between pH 7.5 to pH 
10.5 for up to 24 hrs with no significant loss in lectin 
activity.  However, at pH 11, lectin lost more than 90% of 
its original activity. At lower pH values (pH 2.5 to pH 4) 
ElysL retained about 25 % of its original activity when 
incubated for more than 24 hrs. However, below pH 2.5, 
the lectin was found to be inactive. Contrary to our 
observations, in previous studies, it has been reported that 
Erythrina  speciosa seeds lectin  was sensitive  at lower pH  
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Figure 3. ElysL purity examination and subunit structure 
determination by Native-and sodium dodecyl sulphate polyacrylamide 
gel electrophoresis. Three µg of ElysL were loaded and gels were 
stained with Coomassie Brilliant Blue R-250. Standard molecular 
weight markers used were Phosphorylase b, 97kDa; Albumin, 66kDa; 
Ovalbumin, 45kDa; Carbonic anhydrase, 30kDa; Trypsin, 20kDa and 

α-lactalbumin 14.4kDa.  
Lane a’: Native-PAGE of ElysL purified by conventional method,  
Lane a’’: Native-PAGE of ElysL purified by lactose-agarose method. 
Lane b’: SDS-PAGE of ElysL purified by conventional method. 
Lane b’’: SDS-PAGE of ElysL purified by lactose agarose method. 
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Figure 4. Interactions of ElysL with ConA-Sepharose Approx 1 mg ElysL was loaded onto ConA-
Sepharose column that was previously equilibrated with buffer A. The Column was exhaustively 
washed initially with buffer C followed by buffer A and finally ElysL was eluted with 100 mM methyl 
mannopyranoside at a flow rate of 0.5 mL/min. 
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Figure 5. Effect of pH and temperature on ElysL hemagglutinating activity. 
a) Effect of pH on ElysL activity. Description of detailed experiment is shown in the experimental part  
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b) Thermal stability of ElysL. Description of detailed experiment is shown in the experimental part. 
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Figure 6. Circular Dichroism spectra of ElysL  
a) CD Spectrum of ElysL at "far-UV" region 

 
 

  

 
 

b) CD Spectrum of ElysL at "near-UV" region 

 

 
 
 
and lost most of its activity below pH 6 (Konozy et al. 
2003). Activity of ElysL was also tested over a broad range 
of temperature with various time points, we found that the 
lectin was stable up to 70 °C when incubated for 10 
minutes, however, there was a dramatic drop in activity 
after 20 minutes. The activity was totally abolished after 
incubation at 75

o
C for 20 minutes. As far as pH and 

temperature stability are concerned, it is again emphasized 

on the extreme stability of ElysL as compared to other 
Erythrina lectins.  
 
Isoelectric focusing and Extinction coefficient 
 
Although ElysL behaved as a homogenous protein upon 
both native and SDS-PAGE, some heterogeneity was 
observed upon IEF-PAGE (not shown).  Three  bands  with  



 
 
 
 
 
various intensities were focused in the range between pI 
5.2 to pI 5.8; these results indicated the existence of ElysL 
in isoforms.  Acidic pI values are common for Erythrina 
lectins in particular and several galactose-specific lectins in 
general. We did not perform amino acid analysis for 
purified ElysL, however, from previous data on Erythrina 
and other legume lectins (Konozy et al. 2003; Konozy et al. 
2002; Moraes et al. 1996; Perez 1995; Rüdiger and Gabius 
2001), it is likely to be rich in acidic amino acids and this 
could be explained on the basis of the acidic pI values 
obtained in this investigation. However, a pI in the alkaline 
side was also reported (Konozy et al. 2002). Presence of 
lectin in isoforms is a frequent phenomenon for Erythrina 
lectins (Konozy et al. 2003; Peña et al. 1988; Perez 1984, 
1995). The ε 

1%
 1cm  at 280 nm of ElysL was 17. This value 

was near to the ones reported for Erythrina vleutina, indica 
and speciosa (Konozy et al. 2003; Konozy et al. 2002; 
Moraes et al. 1996), however was almost half of the value 
documented by Perez for Erythrina costaricensis of 26.4. 
This worker attributed this high value to the higher 
continent of tryptophan in his purified lectin (Perez 1995).  
 
Effect of EDTA, Mn

2+
, Ca

2+
 and DDT  

 
Previous reports suggest the importance of metal ions for 
the stability and hemagglutinating activity of Erythrina 
lectins (Konozy et al. 2003; Konozy et al. 2002; Moraes et 
al. 1996).  Konozy et al have shown that the dialysis of 
EspecL (lectin derived from Erythrina speciosa seeds) 
against 50 mM of EDTA resulted in removal of lectinic 
activity and this activity could only be regained upon 
incubating the lectin sample with equimolar concentrations 
of Ca

2+
 and Mn

2+ 
(Konozy et al. 2003). In the present 

studies, prolonged dialysis of ElysL against 10 mM EDTA 
did not cause any change in ElysL hemagglutination 
activity probably because the hemagglutinating activity of 
ElysL may not be dependent on the metal ion or the metal 
ion was tightly bound to the lectin.   
 
Circular Dichroism Spectra Analysis  
 
Secondary structure can be determined by CD 
spectroscopy in the "far-UV" spectral region (190-250 nm).  
In the far-UV region the CD spectrum of ElsyL which 
monitors the secondary structure of the protein, showed a 
broad negative trough centered around 225 nm and a 
negative to positive crossover at around 205 nm (Figure 
6a). The shape of the spectra indicated that ElsyL is an 
alpha-helix rich protein. The signal appears between 250-
270 nm are attributable to phenylalanine residues. 
Whereas the one appears at 280 nm may attributed to 
tyrosine. A 280-300 nm signal is attributable to tryptophan. 
The presence of significant near-UV signals is a good 
indication that ElysL is folded into a well-defined structure 
(Figure 6b) (Greenfield 2004). 
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CONCLUSION 
 
The data presented in this study indicates that similarities 
of physicochemical character such as molecular weight, 
secondary, tertiary structures etc are not sufficient to 
predict cells interactions or to postulate any physiological 
significance of plant lectin. Though ElysL shares major 
properties with other Erythrina lectins in particular, and 
legume lectins in general, it reflects distinct novelty 
amongst other Erythrina lectins in terms of biological 
properties such as hemagglutinating activity towards 
different blood cells, the amount of required haptenic 
sugars to suppress its hemagglutinating activity and 
thermal /pH stability. The variations among these species 
lectins may indicate different physiological assignments.  
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