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ABSTRACT 

Algae have a rich biochemical diversity producing bioactive compounds with a wide range of activities. Thus, purification 
techniques are crucial for reliable characterization. Therefore, this work is dedicated to purifying and partially characterizing a 
lectin extracted from the microalgae Dunaliella tertiolecta in order to identify its biochemical profile. The lectin was purified on a 
single chromatographic column (DEAE-Sephadex) and characterized regarding the influence of different temperatures at times of 
30 and 60 minutes and divalent ions. Thus, the study indicated the efficiency of protein isolation, obtaining a purification factor of 
291.04x and a yield of 15% with relative hemagglutinating activities >4,096 UH/mL. The temperature test revealed the instability 
of the lectin in the face of greater heat ranges, with complete denaturation at 90 and 100ºC. Regarding ionic influence, the lectin 
in question does not have ion-dependent activity, however, it can be potentiated by ZnCl2, FeCl3, CuSO4 and NaSO4 and inhibited 
in the presence of K2SO4, CaCl2 and MgSO4. In conclusion, the initial results obtained allow us to infer optimistic predictions 
regarding the biochemical profile of the lectin, but new tests and studies need to be carried out to better direct its application in 
the future. 
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1 INTRODUCTION 
 
Algae are a widely diverse group of organisms, including numerous marine and freshwater species [1]. Have extremely important 
ecological roles, since they are primary producers, produce oxygen and contribute strongly to the maintenance of the ecosystem 
they inhabit [2]. In addition, compared to terrestrial plants, algae have high growth rates, photosynthetic efficiency and rich 
biochemical diversity. Such characteristics highlight algae as a potential raw material for the production of biomolecules of industrial, 
nutraceutical and pharmaceutical interest [3, 4]. Bioactive compounds derived from algae included lipids, vitamins, proteins [5][6]. 
Among the proteins produced are lectin, lectins are a group with proteins with a non-immune origin that displaying a high specific 
affinity for carbohydrates [7] lectins can be purified from different sources, including  plants, animals, fungi and algae, that can be 
applied to different fields biochemicals and biologicals [8]. Natural therapeutic compounds such as nucleic acids, proteins, lipids and 
carbohydrates have already been isolated from algae with a wide variety of biological functions: antitumor, anti-inflammatory, 
antioxidant, antifungal and others [9, 10]. In this sense, obtaining and correctly isolating proteins using precipitation, chromatography 
and electrophoresis techniques is of utmost importance for their study and potential applications [11].  
 

2 MATERIAL & METHODS 
 
2.1 Preparation of extract  

Lyophilized biomass (1g) was homogenized in 10 mL of 0.01M PBS pH7.15 buffer added with 1 mL of Tween 80 for an interval of 2-

4h at room temperature, centrifuged (4500 rpm/10 min) and the supernatant was used for hemagglutinating activity and the following 

steps.  

2.2 Lectin purification 

Supernatant (crude extract) of D. tertiolecta was precipitated with cold absolute ethanol (1:3) for 10 minutes, centrifuged (4500 

rpm/20 min), resuspended in 0.15 M NaCl and loaded into anion exchange chromatography using DEAE-Sephadex. Elution was 

carried out at a flow rate of 1 mL min−1 in Tris-HCl-NaCL buffer pH 7.5 0.1M. The collected fractions were monitored by 

spectrophotometry with an absorbance of 280 nm and the hemagglutinating activity was measured. 

2.3 Total protein quantification  

Protein content of the samples was determined by using BCA protein assay reagent Kit (BCA™ Protein Assay Kit, Thermo 

SCIENTIFIC). Bovine serum albumin was used as standard protein. Quantification is carried out using the ELISA reader at a 

wavelength of 595 nm (Smith et al., 1985). 

2.4 Determination of Hemagglutinating Activity (HA) 
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The hemagglutinating activity was performed in microtiter plates according to Correia & Coelho (1995). This test allows you to visually 

indicate the presence of lectins capable of agglutinating erythrocytes. Rabbit and human type O and A red blood cells treated with 

glutaraldehyde were used to perform the test.  

2.5 Effect of temperature on lectin stability  

A series of thermal treatments were carried out at 20 °C, 30 °C, 40 °C, 50 °C, 60 °C, 70 °C, 80 °C, 90 °C and 100 °C for 30 min and 

60 min. Subsequently, hemagglutinating activity was performed to verify the stability of the lectin during the assay. 

2.6 Effect of íons on activity on lectin  

Lectin serial dilution was carried out in 100 Mm solutions of the respective ions: K2SO4, CaCl2, MgSO4, KHSO3, ZnCl2, FeCl3, Na2SO4, 

CuSO4 in a proportion (1:1). Hemagglutinating Activity was used to analyze lectin activity. Finally, the lectin without the presence of 

íons was adopted as a positive control.   

3 RESULTS & DISCUSSION 
 

The lectin from Dunaliella tertiolecta was purified using a combination of ethanol precipitation and the DEAE-Sephadex ion exchange 

column. Figure 1 shows the chromatogram, which exhibited one single peak (fractions 27 - 34). These protein fractions were pooled 

and concentrated showing relative hemagglutinate activity >4,096 mg/mL and specific activity >258,700 UH/mL. After purification, 

the lectin was 261-fold purified with a yield of 15% (Table 1). 

 

 

Figure.1: Purification of the hemagglutinating protein from the microalgae D. tertiolecta by anion exchange chromatography on a DEAE-Sephadex 

column. (-) Fraction collected. 

 

Sample 
Volume 

(mL) 
Total Proteins  

(mg) 
hemagglutinating 
activity (UH/mL) 

Specific Activity 
(mg/mL)  

Yield  
(%) 

Purification 
factor 

Extract  11 1,584 1,408 >888.89 100 1 

Precipitate 1.5 0.344 128 2.048 21.71 2.304 

DEAE-Sephadex 15 0.238 >4,096 >258.700 15.00 291.04 

Table.1: Purification steps of the hemagglutinating protein from the microalgae D. tertiolecta. 

 

The lectin hemagglutinating activity was high at 20 ºC for 60 min, but was reduced (around 75%) at 30 ºC. When incubated at 40 ºC, 

the activity was slightly decreased and remained constant until 70 ºC. The lectin was completely denatured at 80 ºC. These results 

suggest an unstable behavior of the lectin, which can indicate a possible high molecular weight of the protein, since in general low 

molecular weight lectins are more thermostable due to their monomeric structure [14]. For example, the lectin (15 kDa) from Chlorella 

pyrenoidosa exhibited high stability, resisting at 90 ºC for 10 min [15]. 

 

Figure 2: Relationship between temperatures and relative hemagglutinating activity of the lectin. 

 



 

Moreover, the hamagglutinating activity was assessed for both rabbit and human blood (Table 2). The data showed that the lectin 

tested in rabbit blood was resistant to all ions tested, specially for ZnCl2, FeCl3, CuSO4 and NaSO4, showing high relative 

hemagglutinating activity (> 4,096). In contrast, when tested for human blood, the hemagglutinating activity was inhibited by the ions 

K2SO4, CaCl2 and MgSO4, when compared to the initial hemagglutinating activity (256 U). These results indicate that the lectin from 

D. tertiolecta showed a higher affinity with rabbit erythrocytes (v/v) since they have a low amount of siliatic acids on their surface. 

The same characteristic occurs in type O human blood, however, in other blood groups (A, B and AB) the low amount of siliatic acids 

is not observed [17]. Finally, although the hemagglutinating activity is enhanced or inhibited in the presence of ions, the lectin from 

D. tertiolecta does not have ionic dependence, since it does not need these agents to bind to glycoproteins present on the surface 

of red blood cells. This characteristic also occurs in the lectins obtained from Hypnea musciformis [18] and Bryothamnion triquetrum 

[19] macroalgae.  

Íons  
Activity in human blood (A) 

(UH/mL) 
Activity in rabbit blood 

(UH/mL) 
Control  
(UH/mL) 

K2SO4 
2 256  

CaCl2 
0 512  

MgSO4 
8 256  

KHSO3 
128 512  

ZnCl2 
>4,096 >4,096  

FeCl3 
>4,096 >4,096  

Na2SO4 
256 >4,096  

CuSO4 
>4,096 >4,096 256 

 
   

Table.2: Hemagglutinating activity in the presence of ions (100mM ). 

4 CONCLUSION 
 

The lectin from microalgae Dunaliella tertiolecta exhibited high purity and high hemagglutinating activities. From this study, it was 

also verified that the lectin is not thermostable, which allows us to infer its probable high molecular weight, since an electrophoretic 

test is necessary to confirm this. In addition, the results obtained demonstrate that the lectin in question does not have ionic 

dependence, but can be potentiated or inhibited in the presence of these. Finally, to better understand the biotechnological potential 

of Dunaliella t. The other tests for its full characterization must be carried out.  
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