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 In 1888, Peter Hermann, lectins was discovered for the first time.

 after he Mr. Ehrlich in 1890, Racine discovered and introduced in castor 
beans. (Racine strong poison that can bind to cell surface galactosyl, enter 
cells and affects the Elongation factor in the process proteins prevents the 
proteins the cell is considered today as a biological weapon).

 In 1926, the enzyme was obtained from plant legumes that was Kanavalyn
A Name.

 Some plant lectins can cause agglutination of red blood cells, which is why 
hemagglutinin (Hemaglotinin) called.

 To the unknown protein in 1954 Lectin word by Mr. Boyd was introduced 
that derives from the Latin word leger means binding
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Lectins are glycoproteins rich in cystine, which  have  at  least  

one  catalytic domain  that  exhibits  reversible  binding  to  

specific monosaccharides or oligosaccharides

Often, hydrogen or vanderWaals bonds and low-affinity but high 

avidity due to multiple binding units suitable connection is made. 

Calcium plays an important role in connection lectin to 

carbohydrate

Calcium makes the correct folding of the building is the third or 

fourth and also neutralize the negatively charged carbohydrates to 

bind to lectins.



Ubiquitous Distribution 

They are ubiquitously distributed in nature, being found in 

Plants

Fungi

Viruses

Bacteria

Crustacea

Insects

Animals

Humans



Classification

Lectin proteins containat least one carbohydrate-binding domain. 

Based on this, three major types of lectins are distinguished, namely

be grouped into different families (legume lectins, type II ribosome-inactivating 

proteins, monocot mannose-binding lectins, and other lectins)

Merolectins

Hololectins 

Chimerolectins
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Plant lectins are very heterogenous and differ from each other with 

respect to their 

Biochemical/physicochemical properties,

Molecular structure

Carbohydrate-binding specificity 

Biological activities

Generally lectins are classified into four groups, based on their affinity to bind with:

Glucose/mannose

Galactose and N-acetyl-D-

galactosamine L-fucose

Sialic acids 





 The microbial lectins may play an important role in adhesion to the 
surfaces colonized by the microorganisms. For example, tomato lectins 
binds to mucosal cells and resist denaturation by acids and by proteolytic
enzymes.

 Some of the lectins have been used to fractionate animal cells including 
B and T lymphocytes and to demonstrate changes in cell surface 
architecture following virus infection or parasite infection.

 One of the major advantages of applying lectins in microbiology is that 
cellular or surface receptor sites can be partially characterized by hapten
inhibition.

Biological role



Stability

Activity in small concentration

Commercial availability of many lectins

Ability to probe subtle surface structural 
differences between various isolates
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 In humans, lectins have been reported to cause damage, including mass food poisoning 
from uncooked kidney beans and it also causes hemolytic anemia and jaundice from 
Mexican fava beans. 

 Lectins may cause acute gastrointestinal symptoms including nausea and vomiting.

 They bind to the luminal surface of absorptive erythrocytes in the small intestines.

 This will cause severe damages to the microvilli of the intestine, thus disrupting the 
digestion and absorption.

• Lectins can also promote the growth of harmful bacteria in the gut.
• Lectins also disrupt proteins and carbohydrate malabsorption.

 In protein malabsorption, gut lectins bind to erythrocytes, causes inflammation which 
blocks the production of enterokinase, a protein enzyme.

 In case of carbohydrate malobsorption, it reduces intestinal glucose uptake by 50%. 
Wheat germ agglutinin and other lectins can even bind to insulin receptors on cells, 
disrupting glucose metabolism.

 Grains will have high content of lectins, which may cause inflammatory bowel and 
celiac diseases in human.

Disadvantages
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Lectins in tumor markers

Lectins and odontogenic cysts and tumors

Lectins in clinical microbiology

Lectins in serology

Lectins in food and human reaction

Lectins in inflammation 

Lectins can be used for diagnostic as well as for therapeutic purpose. Application of lectins 
can be grouped as: 
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 Lectins in regulating cell adhesion, protein synthesis, control the amount of protein in 
the blood, intracellular and extracellular binding glycoprotein

 Lectin binding cells or particles in the body of organisms causing virus attachment to 
host cells and the infectivity of the virus helps.

 Lectin adverse effect on the digestive system.

 Foods with high amounts of lectin can cause allergic reactions and immune reactions as 
well as the composition and adhesion to the intestinal wall mucosa, causing damage to 
the cells lining the intestinal wall are and therefore has an adverse effect on the 
absorption of nutrients.

 Lectins bind to intestinal epithelial cells results in abnormal growth of lectin function in 
the body, which can be considered negative aspects.

 These lectins are resistant to stomach acid and proteinase.



• Some lectins have an important role in the immune system, such as mannose-binding 

lectins, lectin complement system activation and lectins to identify infectious agent 

carbohydrates affect safety.

• Lectins are involved in the storage and transport of carbohydrates and cell cycle 

control, innate immunity, immune cells and sperm and eggs affect turnover.

• Pathological effects reduce insulin levels, preventing Dysakarydazha and proteinase 

activity in the gut, degenerative changes in the liver and kidneys and interfere with 

the absorption of non-heme iron .

• Today lectins are commonly used in laboratories for blood typing, particularly type 

A1.

Lectin's role in the body



Lectin's role in the body

The roles of lectins include endocytosis and

intracellular transport of vector glycoprotein

mechanisms , induction of apoptosis in tumoral

cells , blocking of HIV infection ; regulation of

bacterial cell adhesion and migration and control

of protein levels in the blood .

Lectins are also known to play important roles in

the immune system by recognizing carbohydrates

that are found exclusively in pathogens, or that are

inaccessible in host cells.

Lectin's role in the body



Lectins can get its natural resources. Often, the lectins derived from animal sources is 
much less in comparison with plant lectins

lectins also can be produced using technology Ricombinant.

Ecoli is one of the most famous expression systems for lectins. Different strains of the 
bacteria have the ability to host as suitable for the production be the lectin used. 

When the bacteria were transformed by an expression vector such as Luria Bertani
medium Sterile (luria bertani) cultured, and antibiotics such as ampicillin may be added 
to reduce possible contamination.

Fermenter conditions in terms of PH, temperature and time, etc. as well as a set of 
isopropyl D-B tiogalactose used as Inducer.

After lectin gene expression by the host bacteria, lectins are released by ultrasound or 
with the help of specific solutions and ultimately chromatography steps for the 
purification of lectins is necessary



Lectin production using Ricombinant technology is very costly and 

inefficient. 

Lectins can be isolated by a combination of  purification techniques; 

such as acetic acid used for the primary isolation was in 2007. In 2010 

the salts such as ammonium sulfate was used for precipitation and 

various chromatographic techniques such as:

And Gel filtration, can be used to purify them. a lot of  hemagglutinin

Were isolated by chromatography through Sepharose.

It seems that the production of  lectins from plant sources by 

chromatographic methods is more practical.

Affinity chromatography

Ion exchang choromotegraphy

Hydrophobic inter action choromotegraphy



The use of lectins is very diverse. Applications based on the characteristics of 
lectins, such as Antitumor properties, stimulating the immune system, antifungal 
properties, inhibits the transcription of HIV-1,anti insect activity, and antibacterial 
features or Anti-nematode which has been proven.

Lectins are connections to the terminal sugar cell GlyConjugated. Because 
neoplastic changes in direction, the terminal sugars cell GlyConjugated find many 
qualitative and quantitative changes, the pattern changed dramatically the cell 
response to lectins
These changes will help identify lectins could be a basis for identifying cells with 
high potential towards neoplasia.
Studies have shown that response capability neoplastic cells to  lectins in the 
breast carcinoma, gastric, ovarian, esophageal, and colon cancer is different from 
normal cells.

Most reactions to lectins on the mucosal cells have been seen. Using histochemical
method and different lectins such as PNA and MPA specifically recognize terminal 
sugars and pre-terminal Gal and Gal GalNac outer surfaces of cells, place and 
manner of distribution of sugars in the cell, so today of lectins as a marker used 



Where the lectin is immobilized to gel beads or glycoprotein immobilizer 
is absorbed and separated by lectin-binding glycoproteins that this 
approach is based on proprietary design, is used to isolate and purify 
them.

Chromatographic columns contain lectins for accurate separation of very 
small amounts of sample (glycoprotein) is very efficient, for example by 
is immobilize the Kanavalyn A, on the surface glycoprotein structures 
embryonic stem cells is isolated.

Techniques based on lectin

1- lectin affinity chromatography

Techniques based on lectin is designed to:



Lectins to bind to a marker blotting takes place. Agglutination of cells can be 
isolated by Biotin lectins.

3- lectin blot 

2- lectin micro array

The panels of lectins on the chips Array, immobilized, then Fluorescent
target sample hybridized, and ultimately will be based on the pattern
Aspathayy its articulation and so the information is obtained from
carbohydrate structure, even if the glycosylation our sample is very low.. It's
a lot of research on mammalian cells that have been infected with
intracellular parasites, is used Which is actually a completely different signal
than too glycoprotein expressed on infected cells will be. By combining this
technique with other techniques of separation and purification rate can be
increased



• Lectins in plants and usually weighs about 30 kDa subunit 2 to 4, 

each of the regional subunits for binding to carbohydrates. 

• Source: plants (legumes such as peanut, soybean, etc), potato, 

banana, mango, and wheat germ.

• Lectin the defensive role in plants and can be used as an insect toxin, 

such as Lectin Galanthusnivalis (GNA) may be used as anti-aphid

• lectin increase Esterase activity and reduce the activity of alkaline 

phosphatase (ALP) in insect larvae are also some plants in a 

symbiotic relationship with bacteria as well.

• Lectins in legumes plants attract bacteria Nitrifikan (producing 

nitrate) and is also effective in plant nutrition.

Lectins plants 



Lectins are distributed in various tissues such as bark, bulb, fruit, latex, 

leaf, nodule, whole plant, phloem sap, rhizome, root, seed, stem, tissue 

culture, tuber, flowers and ovaries, and they have different cellular 

localizations and molecular properties . Many plants contain lectins, 

including different food crops such as wheat, rice, potato, tomato, 

soybean and bean 

These lectins  have been demonstrated to inhibit the growth of several 

phytopathogenic and non-pathogenic fungi . The targets of some plant 

lectins are fungi that present chitin in their cell walls, resulting in 

inhibitory  action on the growth and development of these microrganisms

. Plant lectins are also involved in defense against oomycetes.





 It has been shown that cancer of the prostate (CAP) is found to a lesser degree in 

Asian men than in western cultures. Studies have credited this  to dietary measures 

such as the large  soy protein ingestion in the Asian population. This has been  further 

confirmed by other studies, which show an increase in CAP in Asian men who adopt a 

western diet, e.g., high in saturated fats, sugar, dairy and animal products. A study 

conducted by Evans, Griffiths and Morton showed that a reduction in activity of the 

enzyme 5 alpha-reductase could be induced by the glycoside genistein found in soy. 

 The enzyme 5 alpha-reductase is responsible for the conversion of testosterone to its 

more potent form dihydrotestosterone (DHT) which has been implicated in the 

formation of benign prostatic hypertrophy and CAP. Soy lectin reduced the activity of 5 

alpha- reductase by greater than 80% and was found  in higher concentration in the 

prostate gland itself compared to blood levels. 

 The lectin effects were greater at the lower pH (pH 5.5) found in the prostate. 

Additionally, it was suggested that soy lectin's effect also translated to a reduction in 

tumor transformation with breast cancer.

 Soybean agglutinin (SBA) has been used for the selective elimination of breast cancer 

cells from human bone marrow. With this technique, normal hematopoietic cells were 

not affected, thus making SBA highly selective for breast cancer cells.









Each animal lectin possess its own CRD which has an identical sequence motif of 

115 to130 amino acid residues and four cysteines that is thoroughly conserved and form 

two disulfide bonds.

Animal lectin activity is found in association with an astonishing diversity of primary 

structures. At least 12 structural families are known to exist and bind structures other 

than carbohydrates via protein-protein, protein-lipid or protein-nucleic acid in-

teractions.

Their roles in glycol-recognition systems include complement activation, cell 

recognition, cell adhesion, cell migration, cell signaling, and morphogenesis

C-type(calcium-requiring) lectins,

P-type (mannose-6-phosphate bind-ing) lectins,

S-type (galectins) lectins 

I-type (immunoglobulin-like) lectins

Animal lectins are classified into four families based on structure or function:











 Lectins have demonstrated antiviral activity as seen when WGA attaches to the cell 
surface keeping the herpes simplex virus (HSV) from attaching. Additionally, Con A 
also prevents HSV attachment to cell surfaces but does so by attaching to the viral 
capsid itself. 

 While the antiviral activity of lectins has been demonstrated, certain viruses can in 
turn be transformed by lectins, resulting in disease. 

 Adenoviruses, bovine leukemia virus and HIV can be transformed from the 
asymptomatic state to a symptomatic and active condition.

 Whether the lectin does this by causing a transformation in the virus itself or altering 
the cell surface is largely unknown. 

Viral 
and

Anti-viral 
Activity 



 Here too, the concentration of lectin may affect its ability to activate or 

inactivate viral activity.

 Triticum vulgaris (WGA) and Ricinus communis (RCAI) significantly bound to 
the viral capsids of both hepatitis B and C in vitro. 

 Their  conclusions were that the viral capsids of both hepatitis B and C 
possessed similar glycoprotein sequences . 

 WGA has also been shown to prevent herpes simplex virus from adhering 
to cell   surfaces by obstructing its attachment site

Viral 
and

Anti-viral 
Activity 



 A  lectin  (D-mannose–specific)  from  Gerardia savaglia was for the first time 
reported to prevent infection of H9 cells with human  immunodeficiency  virus  
(HIV)-1. 

 Furthermore,  the  lectin inhibited  syncytium  formation  in  the  HTLV-IIIB/H9-
Jurkat  cell system and HIV-1/human lymphocyte system by  reacting with the 
oligosaccharide side chains of the HIV-1 gp120 envelop molecule (high-mannose 
oligosaccharides; Muller et al., 1988).

 the lectins concanavalin A, wheat germ agglutinin,  Lens culinaris agglutinin,  Vicia
faba agglutinin,  Pisum sativum agglutinin  and phytohaem (erythro) agglutinin 
were found to bind to gp120. They were able to inhibit fusion of HIV-infected cells 
with CD4 cells by a  carbohydrate-specific  interaction  with  the  HIV-infected  
cells.

 Plant  lectins  displayed  anti-coronaviral activity,  especially  mannose-binding  
lectins,  in  severe  acute respiratory  syndrome  coronavirus. 



 They  interfered  with  viral attachment  in  early  stage  of  replication  cycle  and  
suppressed the growth  by  interacting  at  the  end  of  the  infectious  virus  cycle.

 Banana (Musa acuminata) lectin has been shown  to  inhibit  HIV  replication 

 Banana  lectin directly  bound  the HIV-1  envelope  protein  (gp120)  and  blocked  
entry  of  the  virus into the cell, and decreased the levels of the strong-stop 
product of early  reverse  transcription.

 The  sea  worm  (Serpula vermicularis)  lectin suppressed  the production  of  
viral  p24  antigen  and  cytopathic effect  induced  by HIV-1.

 Extra  long autumn  purple  bean  lectin and  mushroom Russula delica lectin
were able to inhibit HIV-1 reverse  transcriptase.

 Hence,  lectins  are  potential  drugs  for treatment  of  AIDS



 Lectins including flowering plant lectins, algal lectins, cyanobacterial lectins, actinomycete 

lectin, worm lectins,and the nonpeptidic lectin mimics pradimicins and benanomicins, exhibit anti-

HIV activity. 

 The anti-HIV plant lectins include Artocarpus heterophyllus(jacalin) lectin, concanavalin A, 

Galanthus nivalis (snowdrop) agglutinin-related lectins, Musa acuminata (banana) lectin, Myrianthus 

holstiilectin, Narcissus pseudonarcissus lectin, and Urtica diociaagglutinin.

 The anti-HIV algal lectins comprise Boodlea coacta lectin,Griffithsin, Oscillatoria agardhii 

agglutinin.

 The anti-HIV cyanobacterial lectins are cyanovirin-N, scytovirin,Microcystis viridis lectin,  and 

microvirin. Actinohivin is an anti-HIV actinomycete lectin.

 The anti-HIV worm lectins include Chaetopterus variopedatus polychaete marine worm lectin, 

Serpula vermicularis sea worm lectin, and C-type lectin Mermaid from nematode  (Laxus oneistus).

 The anti-HIV nonpeptidic  lectin mimics comprise pradimicins and benanomicins. Their anti-HIV 

mechanisms are discussed.

Lectins with Anti-HIV Activity



Lectins with specificity for the terminal alpha-1-3 and alpha-1-6-

mannose terminals on HIV will cause a neutralization of the viral 

capsid in vitro.

Galanthus nivalis (snow drop) has been shown to afford cellular 

protection by blocking the HIV's ability to bind to cell surfaces. 

Additionally, it may protect cellular surfaces by blocking HIV 

binding sites before the virus can attach. This is especially felt to be the 

case with CD4 cells as they contain a large number of alpha-1-3 and 

alpha-1-6-mannose terminals,

Other lectins such as those from lentil, wheat germ agglutinin and 

Phaseolis vulgaris have also shown an effect upon the ability of HIV to 

bind to cell surfaces





• Other bioglycans, such as that from Crenomytalus grayanus (mussels), 

has been found to considerably decrease the adhesion of the bacteria 

Eschericia coli, Staphylococcus aureus and Pseudomonas aeruginosa

Other plant lectins such as those from,

Datura stramonium, Robinia pseudoacacia and Dolichos biflorus
agglutinated Streptococcal Group C bacterial cells which prevents them 

from adhering to human cell surfaces. 

• Because of similar properties exhibited between bacterial cell walls 

and that of many tumor cells, bacterial inhibition  studies utilizing specific 

glycoconjugates have shown promise as agents to prevent tumor 

metastases.

• Specifically, PA-I lectin has shown some cytotoxicity against Lewis lung 

cancer cells.

Anti - Bacterial









lectins in mycology

 Barkai-Golan and Sharon N studied on lectins, which can bind 
with fungal cell surface, and these lectins can be an important 
tool for classification of fungi.

 Chitin, a polymer of beta (1->4) N-acetyl-D-glucosamine is one 
of the major component of the fungal cell wall, which binds with 
fluorescein-conjugated wheat germ agglutinin, a useful probe to 
detect chitin on the fungal cell wall.

 This wheat germ agglutinin has also been shown to inhibit the 
growth and spore germination of the fungus trichoderma
viridae.Tkacz et al. 

 In 1972 studied on Fluorescein-conjugated concanavalin A, 
which has the ability to bind with Saccharomyces cervisiae, but 
does not show any reaction with Schizosaccharomyces pombe, 
which could be because of the lack of alpha-mannans within the 
cell wall of S. pombe



 The herbal Viscum album (Mistletoe) lectin (ML-1), has been shown to have
antitumoral activity because of its ability to modulate and activate natural
killer cells.

 ML-1 also induces apoptosis in myelomonocytic leukemia.

 Another herbal medicine Agaricus bisporus lectin (ABL), has also been shown
to reverse the proliferation of colorectal and breast cancer cells in humans

Anti – Cancer Activity 



 Peanut (Arachis hypogaea) agglutinin (PHA) has been shown to 
agglutinate breast cancer cells, probably at the site of the Thomson-
Friedenreich antigen (T, Tn).

 This is presumed to be the mechanism by which peanut agglutinin 
selectively attacks breast cancer cells while leaving normal cells 
relatively untouched.

 Autoimmune thyroiditis has been shown to be suppressed by 
administration of phytohemagglutinin (PHA). 

 PHA reduces the humoral response as well as decreasing infiltration 
of the thyroid gland.

Anti – Cancer Activity 



 In a study of the traditional Chinese medicine, Pinellia

ternata, an extract of lectin (PTL) from the rhizome was
found to facilitate the release of acetylcholine in mouse
motor terminals as well as enhance the permeability of
calcium, sodium and potassium channel ions.

 The usually irreversible effect of lectin was found to be
reversed by mannan, the specific binding sugar for PTL.

Anti – Cancer Activity 



Antitumor activity

• a legume lectin named S. Sophora flavescens lectin(SFL)  can  induce 
tumour cell  death  through  a  caspase-dependent  apoptotic 
pathway

• Haliclona crater  lectin displayed a cytotoxic effect on HeLa and 
FemX cell.

• Dark  red  kidney  bean  hemagglutinin exerted  an anti proliferative  
activity  toward  leukemia  L1210  cells  .

• Small  glossy  black  soybean  (Glycine  max)  lectin impeded 
proliferation  of breast cancer MCF7 cells and hepatoma HepG2 cells.

• Extra  long  autumn  purple  bean  lectin inhibited  the  proliferation  
of  hepatoma HepG2  cells  by  inducing the  production  of  
apoptotic  bodies .



Antitumor activity

• Abrus agglutinin-treated Dalton’s lymphoma cells and HeLa cells

• Sophora flavescens lectin-treated HeLa cells

• Polygonatum odoratum lectin treated murine fibrosarcoma L929 cells

• Polygonatum cyrtonema lectin-treated human melanoma A375
cells

• Pseudomonas aeruginosa hemagglutinin-treated breast cancer cells
(MDA-MB-468, and MDA-MB-231HM cells

• French bean hemagglutinin-treated breast cancer MCF-7 cells

• recombinant protease-resistant galectin-9- treated myeloma cells



Antitumor activity

• Lectins ConA, ConBr, and Cratylia floribunda lectin are all structurally
related and induce apoptosis in the MCF-7 cell line.

• They have been shown to reduce both proliferation and viability of
leukemic cells ConA and ConBr lectins have cytotoxic effects in leukemic
cells.

• Lectins (Con A and Con Br) have been shown to induce
internucleosomal DNA fragmentation and alter mitochondrial
transmembrane potential in leukemic cells.

• ConA and ConBr induce apoptosis in leukemic cells by triggering an
intrinsic mitochondrial pathway and also increase ROS (Reactve Oxygen
Species)

• Wheat germ agglutinin and Ulex europaeus agglutinin displayed strong
interaction with human urinary carcinoma 5,637 cells, which enabled
them to target to bladder cancer cells



Lectin as a Diagnostic Aid…

 Purified jack fruit (Artocarpus integrifolia) lectin (JFL) was isolated and

conjugated to horse-radish peroxidase (HRP) and used to study the cell

surface carbohydrate profile of the cytological smears of the uterine cervix.

 While normal endocervical cells showed weak binding in the membrane

and cytoplasm, carcinomatous cells showed strong binding towards JFL.

 Carcinoma in situ cells showed a binding pattern similar to that of

carcinoma.

 Cells with mild, moderate and severe dysplasia showed differences in the

intensity of binding of JFL, increasing with the severity of the dysplasia.

 The authors conclude that "the nature and intensity of binding of jack fruit

lectin with cancer tissues suggest that this lectin may be of use as a

diagnostic aid in exfoliative cytology"



LECTIN SOURCE DISEASE

Helix pomatia (snail) Breast cancer 

Arachis hypogaea (peanut lectin) Breast cancer 

Achatina fulica snail  ALL AML 

Galanthus nivalis (Snowdrop) HIV

Triticum vulgaris (WGA) Giardia

Lycoperscion esculenium Giardia

Phaseolis vulgaris (kidney bean) HIV

Lens culinaris (lentil) HIV

Triticum vulgaris (WGA) Hep B/C virus 

Triticum vulgaris (WGA) HSV



LECTIN SOURCE DISEASE

Glycine max (genistein/soy) BPH,CAP,Breast CA 

Pinellia ternata Nerve function 

Lens culinaris (lentil) Sarcoma/MFH 

Bupleuri Radix Sarcoma

Artocarpus integrifolia(JFL) Cervical dysplasia 

Amaranthus caudatus Colon cancer 

Galanthus nivalis lectin Chlamydia 

Arachis hypogaea, peanut lectin Chlamydia

Helix pomatia (snail) Colon cancer 

Rana catesbeiana/ japonica Leukemia/tumors 
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Are Lectins Harmful?

• A review of the literature indicates that there are presently 119 known 

lectins in edible foods, 54 panhemagglutinins, and 65 lectins specific 

for blood types A, B, O, AB, M or N, and subtypes A1 or A2. These are 

present in 30% of American foods. 

• Lectin toxicity depends on degradation and absorption. Many lectins are 
resistant to heating, digestion and food processing , allowing about 1%-
5% to absorb into the blood.  Further, lectins are a danger when 
consumed in their raw state, or by persons deficient in stomach acid, 
proteolytic enzymes, or Secretory-IgA.

• The irony of this is that high-lectin diets are also high-fiber and 
wholegrain diets, which contain more nutrients needed for better 
health. 

• High-fiber diets have been associated with low incidence of bowel 
cancer, ischaemic heart disease, and diabetes.



The majority of cell differentiation associated tumor markers reported to date are either
glycoproteins or glycolipids. Despite there being a large number of glycoproteins reported 
as candidate markers for various cancers, only a handful are approved by the US Food and 
Drug Administration. Lectins, which bind to the glycan part of the glycoproteins, can be 
exploited to identify aberrant glycosylation patterns, which in turn would help in enhancing 
the specificity of cancer diagnosis. Although conventional techniques such as HPLC and MS 
have been in-strumental in performing the glycomic analyses, these techniques lack 
multiplexity. Lectin microarrays have proved to be useful in studying multiple lectin–glycan 
interactions in a single experiment and, with the advances made in the field, hold a  
promise of enabling glycomic profiling of cancers in a fast and efficient manner
Development of cancer biomarkers is a challenging process,best described as occurring in 
five consecutive phases:

(1) Preclinical exploratory studies,
(2) clinical assay fordevelopment for clinical disease,
(3) retrospective lon-gitudinal repository studies,
(4) prospective screening studies,
(5) cancer control studies

Cancer biomarker discovery





Role of lectin microarrays in cancer diagnosis
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Role of lectin microarrays in cancer diagnosis

Lectins have proven to be very useful tools for the detection of specific glycan 
structures in glycoproteins and lectin microarrays have made it possible to perform 
these analyses in a multiplexed manner.

Interestingly, a large part of the clinically approved and other suggested cancer 
markers are glycoproteins and virtually all of them suffer from the lack of cancer 
specificity limiting their usability as diagnostic markers for the early detection of 
cancer. 

Lectin-based detection of the aberrant glycostructures in these proteins can help to
circumvent this problem opening new possibilities for cancerscreening. In this context, 
lectin microarrays could, in theory, provide a tool for simultaneous screening for 
multiple cancer types.

Lectin microarrays, with the increase in the size of lectin panel, would enable the 
analysis of glycan composition the glycoproteins in a high-throughput fashion. 

However, considering their use as routine diagnostic tools, further work is needed 
to obtain improvements in sensitivity, simplicity,
and robustness of lectin microarrayspresented by: azadeh rahmani, supervised by: 

Dr. Aslanimehr
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Lectin applications in the treatment
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Lectins – In Therapeutics?

• Its  now been theorized that same properties of lectins 

which have the ability to cause a disease process could 

also be a useful therapeutic agent if used in proper 

dosage and under particular conditions. 

• This is because of the apparent specificity of lectins for 

a variety of mucopolysaccharides and their ability to 

alter the surface proteins of a variety of organisms thus 

affecting cellular function.

• Certainly this has been the case with herbal 

medications which in part exert their effect by lectin 

activity



The Effectiveness… 



High-Dose Mannose-Binding Lectinb Therapy for Ebola Virus Infection

 Circulating mannose-binding lectin (MBL) is a first-line host defense against a 
wide range of viral and other pathogens.

 MBL is a C-type lectin that recognizes hexose sugars including man-nose, 
glucose, fucose, and N-acetylglucosamine on the surface of many pathogens. 

 It does not recognize the terminal carbohydrates galactose and sialic acid on 
normal host cells.

 MBL preferentially recognizes glycosylated viruses including influenza virus, 
human immunodeficiency virus, severe acute respiratory syndrome coronovirus
(SARS-CoV), Ebola virus,and Marburg virus.  It also recognizes many glycosylated 
gram-positive and gram-negative bacteria.

High-Dose Mannose-Binding Lectin
Therapy for Ebola Virus Infection



High-Dose Mannose-Binding Lectinb Therapy for Ebola Virus Infection

 Filovirus surface glycoproteins (GPs) are heavily glycosylated and contain high 
mannose. As a result,MBL binds to Ebola and Marburg viruses and mediates 
complement dependent virus neutralization.

 We previously found that rhMBL bound Ebola (Zaire) and Marburg (Musoke) 
envelope GPs .

 RhMBL effectively blocked Ebola GP interactions with DC-SIGN, and HIV particles 
lacking gp120/gp41 pseudotyped with Ebola or Marburg GPs were neutralized by 
the lectin complement pathway

High-Dose Mannose-Binding Lectin
Therapy for Ebola Virus Infection



64

Your blood type lectins react to some foods, can provoke and intensify some of arthritis. Some 
lectins react with cells of blood groups and others with only one type of blood group react the 
day.
Lectins inflammatory antibodies and autoimmune diseases to activate. Research has shown that 
secreted antibodies in rheumatoid arthritis disease lectin wheat need to be enabled. My 
research has shown that many Rheumatoid arthritis and fibromyalgia rooted in sensitivity to 
wheat. Especially in people having blood group o.

According to an article that was published in the Journal of Nutrition Great Britain in this case, 
dietary lectins play an important role in autoimmune diseases and inflammatory. In this paper 
we show that these lectins unreasonable cells lining the intestines and stimulates the immune 
system are impaired.

The key to the treatment of osteoarthritis, proper nutrition and is without lectins. The material 
has recently been very popular and is considered as the treatment of osteoarthritis, 
glucosamine and chondroitin are two types of sugar called lectins are blocking properties. 
Glucosamine, chondroitin That have lectins blocking property and glucosamine, to neutralize 
the lectin found in wheat. Chondroitin chain strengthens the blood group A antigen .In both 
cases, these materials would have lectins from inflamed tissue irritation. A blood group can 
benefit from chondroitin achieved a lot, but holders of blood group O no benefit from taking 
chondroitin do not.
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