
Chapter 7
Microbial Lectins
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Abstract Lectins are group of proteins which specifically binds to carbohydrate on
the cell surface. Microbial lectins are the glycoproteins present in microorganisms
which assists them to bind to host cell surfaces and the association among them-
selves. These properties render them to be an important tool in the diverse fields such
as immunology, oncology, biotechnology, and microbiology. Lectins are extremely
helpful to microbes since it assists their adherence to cell surface. When this function
is prevented, it will lead to curtailing of several human microbial diseases. Adhesion
property of lectins can be the basis of many upcoming applications and approaches
in biomedical sciences. The interactions of lectins with carbohydrate moieties trigger
the neutrophils to invade the infection site and it in turn initiates immune responses
in humans. In contrast, the microbial lectins generally are incapable of eliciting
immune response. There are several classes of microbial lectins based on their
location, carbohydrate specificity, structure, and origin with diverse functions and
applications.
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MR Mannose receptor
PBL Probiotic bacterial lectins

7.1 Introduction

Lectins are group of glycoproteins which are capable of interacting specifically with
carbohydrate moeities on the cell surfaces. Lectins are ubiquitous in nature. Micro-
bial lectins are the lectins present in or produced by microorganisms including
bacteria, fungi, virus, and protozoans. These lectins are instrumental in binding of
these microorganisms to host cell surfaces (infection) and the interaction among
themselves, such as adhesion and inhibition of other microbes (Singh et al. 2011).
These properties render them to be an important tool in the diverse fields such as
immunology, oncology, biotechnology, and microbiology. Microbial lectins also
have diverse functional applications in various bioprocesses such as bioremediation,
bio flocculation, etc.

Till 1970s, only few lectins were isolated. Later, importance of lectins was
realized and it led to extensive studies on lectins from microorganisms (Paiva
et al. 2010). First identified microbial lectin was isolated from influenza virus by
Alfred Gottschalk in 1950 and it was revealed that the primary function of this
lectins were to mediate the interaction with host cells which is the initial step to cause
infection (Shen et al. 2007). The adherence of the microbes to host cell surface is
assisted by the lectins and hence they are important in initiating infections and cell–
cell interactions. When this function is prevented, it will lead to curtailing of several
human microbial diseases.

This specific binding property of the lectins is exploited in many applications and
approaches in biomedical sciences such as drug delivery in cancer therapy, protein
purification by affinity chromatography, bioflocculation, bioremediation of heavy
metals, etc. (Singh et al. 2019). The interactions of lectins with carbohydrate
moieties trigger the neutrophils to invade the infection site and it in turn initiates
immune responses in humans.

Only a few among protozoal and fungal lectins are studied in detail. One of the
most studied protozoal lectin is the galactose specific lectin in Entamoeba histolytica
which mediates the adhesion of this parasite to human intestinal mucin glycoproteins
and initiates contact dependent cytosis which eventually leads to infection (Abd Alla
et al. 2012).

The microbial lectins are incapable of eliciting immune response and in turn they
mediate the interaction of microbes with host cell surfaces and also the interaction
among themselves to form biofilms. Microbial lectins are of different types, based on
their carbohydrate specificity, amino acid sequence, three-dimensional structure, and
molecular weight. There are only limited reports available regarding their classifi-
cation, functional aspects, and structural peculiarities (Santos et al. 2014; Esko and
Sharon 2009).
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Lectins usually contain a carbohydrate recognition domain (CRD) which recog-
nizes and binds to the carbohydrate moieties. In some lectins there are metal-binding
sites to which the metal ions like Ca2+ ions binds which mediates the binding
of lectins (Shen et al. 2007). Mostly lectins exhibit hemagglutination and antimicro-
bial activities (Singh et al. 2011). Thus, lectins have a promising role in the field of
life sciences, and this has made the lectin research a hot cake among scientific
fraternity.

7.2 Microbial Lectins

The first microbial lectin to be isolated was from the influenza virus in the early
1950s by Alfred Gottschalk (Nizet et al. 2017). The bacterial lectins were studied for
the first time in 1970s (Esko and Sharon 2009). Later on, extensive research was
carried out in this field which unraveled the potential applications of microbial
lectins (Nizet et al. 2017; Esko and Sharon 2009; Slifkin and Doyle 1990). The
first fungal lectin to be studied on the crystal structure was Aleuria aurantia
(Wimmerova et al. 2003).

Microbes initiate their attachment to host cells through lectins by specific cell
adhesion and hence microbial lectins are also known as adhesins. The adsorption and
attachment of the microbes eventually leads to their colonization, pathogenesis, and
infection to the host. Hence, disease resistance can be manipulated by modulating
the activity of lectins (Ofek and Doyle 1994; Sharon and Ofek 2000). Microbial
lectins are non-immunogenic in nature and a very little studies have been reported
regarding their structure and classification (Santos et al. 2014). Broadly, the micro-
bial lectins can be classified as lectins from bacteria, fungi, viruses, and protozoa.

7.2.1 Bacterial Lectins

The bacterial lectins present on the bacterial surfaces serve as adhesins to bind to the
host cell receptors which in turn may initiate infection. They have the ability to
specifically recognize complex carbohydrate moieties present on host cell surfaces
and can also inhibit other microbes as well (Imberty and Varrot 2008; Sharon 1996;
Springer and Gagneux 2013). Bacteria possess fimbriae and pili, the appendages that
help them to attach to the host surfaces, serves as lectins or adhesins which binds to
the glycoprotein receptors on the host cells. It was reported that Escherichia coli
bearing type 1 fimbriae which is specific for mannose could agglutinate erythrocytes
(Ofek and Doyle 1994). The other bacterial lectins reported from different strains of
E. coli are P fimbriae and F-17 fimbriae which specifically binds to galabiose and
N-acetyl glucosamine, respectively. Type 1 fimbriae can bind to the glycoprotein
uroplakin Ia in epithelial cells of urinary bladder and hence it is important in urinary
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tract infections (Faris et al. 1980). Type P fimbriae of E. coli are specific for
Galα4Gal and Type II fimbriae of oral actinomycetes are specific for βgalactosides
(Goldstein and Hayes 1978).

A bacterial lectin, LecB was identified in Pseudomonas aeruginosa which can
bind with L-Fucose in the presence of Ca2+ ions (Mitchell et al. 2002). A bacteriocin,
L1pA, with a lectin-like property, i.e. with two β-domains, was produced by the
gram negative Proteobacteria (Ghequire et al. 2018). In a study reported by Kehr
et al. (2006), Microcystic aeruginosa, a cyanobacteria secreted microvirin, which is
a mannan binding lectin that helped them in colonization by attachment (Kehr et al.
2006). The bioluminescent bacteria, Photorhabdus asymbiotica was reported to
secrete a PHL, a novel fucose binding lectin, which had an antimicrobial activity
and phenoloxidase activity (Jančaříková et al. 2017).

The carbohydrate specificity of the bacterial lectins depends on the interaction of
lectins with other surface structures of bacteria as well as the primary structure of the
lectins. The knowledge on the specificity of lectin binding can help in describing the
range of susceptible tissues in the host. Multiple lectins were identified in a wide
variety of different species of bacteria with different carbohydrate specificity
(Table 7.1).

7.2.2 Fungal Lectins

Fungal lectins are produced by unicellular yeasts as well as multicellular molds
and many of them play a pivotal role in human infection. The fungal lectins are
isolated from fruiting bodies, spores, conidia, and mycelium. Both filamentous and
non-filamentous fungi are reported to possess carbohydrate specific adhesins or
lectins that interact with host cell surfaces such as buccal and vaginal epithelium
and even in ocular cells as in case of ophthalmic mycosis and several other fungal
infections (Ballal and Inamdar 2018).

Aspergillus and Candida are the major human fungal pathogens and they cause
aspergillosis and candidiasis, respectively. Aspergillus is a filamental fungus while
candida is a non-filamentous fungus but both are opportunistic pathogens. AFL, a
conidial lectin expressed by Aspergillus fumigatus, is involved in the pathogenesis
during early stage of infection (Houser et al. 2013). A mucin-binding fungal lectin
was purified by Singh et al. (2011) from A. nidulans by two step purification process
of ion exchange and gel filtration chromatography. Another mucin-binding lectin
FleA was purified from the conidia of A. fumigatus which is responsible for lung
infections. But when it binds to the respiratory epithelial cells, the FleA is recognized
by the macrophages which in turn elicit immune response in host against the
pathogen (Kerr et al. 2016). The fungal lectins secreted by Aspergillus nidulans,
Cephalosporium, and R. bataticola were described to exhibit mitogenic potential
(Pujari et al. 2010). A novel GlcNAc-binding lectin, Paracoccin, secreted by
Paracoccidioides brasiliensis was described to elicit fungal pathogenesis in man
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Table 7.1 Bacterial lectins and their specificity

Bacteria Lectin
Carbohydrate
specificity Role/activity Reference

Escherichia coli Type 1 fim-
briae
P fimbriae
S fimbriae
G fimbriae
K 99 fim-
briae
Prs

Manα1-3
(Manα6Manα1-6)
Man
Galα1-4Galβ-
Gangliosides
GM3, GM2
GlcNAc
Gangliosides
GM3, Neu5Gcα2-
3Galβ1-4Glc
Galβ1-4Glcβ

Agglutinate eryth-
rocytes, role in
urinary tract
infections

Faris et al. (1980),
Leffler and
Svanborg-Eden
(1986), Parkkinen
et al. (1986), Smit
et al. (1984),
Lindstedt et al.
(1989, 1991),
Stromberg et al.
(1990)

Pseudomonas
aeruginosa
Pseudomonas
sepacia

Prs
LecB
Type
1 fimbriae

Galβ1-3GlcNAc
GalNAcβ1, 4Gal
L-Fucose
Galβ1-4GlcNAc
L-Fucose
Galactose
Mannose
Thiogalactosides
Galβ1-4GlcNAc

Mediate attach-
ment to the host
Involved in host
cell invasion and
cytotoxicity
Reduces ciliary
beating of airway
epithelium

Ramphal et al.
(1991), Stromberg
et al. (1988),
Mitchell et al.
(2002), Gunnarson
et al. (1984), Gilboa-
Garber (1986),
Tuomanen et al.
(1988), Nilsson
et al. (1983), Krivan
et al. (1988a, 1988b)

Staphylococcus
saprophyticus

Galβ1-4GlcNAc Mediate attach-
ment to the host

Ramphal et al.
(1991)

Streptococcus
sanguis
Streptococcus
cricetus
Streptococcus
sobrinus
Streptococcus
pneumoniae

Type S
fimbriae

NeuNAcα2, 3Galβ
Glcα1,6
GlcNAcβ1, 3Gal

Phagocytosis, ini-
tiates the lectin
pathway of com-
plement activation

Murray et al. (1982),
Drake et al. (1988),
Landale and
McCabe (1987),
Andersson et al.
(1983)

Klebsiella pneumo-
nia
Klebsiella
aerogenes

Type
1 fimbriae

Galβ1-4GlcNAc
Mannose

First-line immune
defense

Krivan et al. (1988a,
1988b), Nilsson
et al. (1983), Duguid
and Old (1980)

Vibrio cholerae L-Fucose Hemagglutination
and proteolysis

Jones and Freter
(1976)

Propionibacterium
spp.

Galβ1-4Glcβ Karlsson (1989)

Bordetella
bronchiseptica

S fimbriae NeuNAcα2, 3Galβ Parkkinen et al.
(1986)

Campylobacter
pylori

S fimbriae
Type
2 fimbriae

NeuNAcα2, 3Galβ
Gal (SO3)

Ishikawa and
Isayama (1987),
Saitoh et al. (1991)

Clostridium spp. Galβ1–3GalNAc Hansson et al.
(1983)

(continued)
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(Coltri et al. 2006). Many lectins have been identified in different microfungi
(Table 7.2).

7.2.3 Viral Lectins

Only a few viral lectins have been reported till date. The most studied viral lectins are
hemagglutinins of influenza viruses and they binds specifically to sialic acid. This

Table 7.1 (continued)

Bacteria Lectin
Carbohydrate
specificity Role/activity Reference

Haemophilus
influenzae

Galβ1-4GlcNAc Krivan et al. (1988a,
1988b)

Lactobacillus spp. Galβ1–3GalNAc Anti-inflammatory
role

Hansson et al.
(1983)

Microcystis
aeruginosa

Microvirin Mannan Kehr et al. (2006)

Photorhabdus
asymbiotica

PHL Fucose Jančaříková et al.
(2017)

Table 7.2 Fungal lectins and their specificity

Fungi Lectin Carbohydrate specificity Reference

Candida albicans
C. glabrata

Fimbriae
EPA 1
EPA 6
EPA 7

βGalNAc(1–4)β-Gal
Lactose and N-acetyl lactosamine
Galα1–4Gal and Galα1–3Gal
Galβ1–3Gal orGalβ1–4Glc

Yu et al. (1994), Cormack
et al. (1999), Zupancic et al.
(2008)

Aspergillus
fumigatus
A. oryzae
A. spargus

AFL
FleA
AOL
ASL

α 1–6 Fuc
Mucin
α 1–6 Fuc, α 1–3 Fuc, α 1–4 Fuc
N-acetyl-d-galactosamine, and
d-galacturonic acid

Houser et al. (2013), Kerr
et al. (2016), Matsumura
et al. (2009), Singh et al.
(2014)

Trichophyton
rubrum
T. mentagrophytes

Conidia Mannose and galactose Esquenazi et al. (2004)

Penicillium
griseofulvum
P. thomii
P. duclauxii
P. proteolyticum

PGL
PTL
PDL
PPL

Galβ1-3GalNAc, d-xylose, N-
acetyl galactosamine
Galβ1-3GalNAcα
N-acetyl galactosamine
GlcAβ1-3GalNAc6SO-3

Singh et al. (2011), Singh
et al. (2014), Singh et al.
(2014)

Cryptococcus
neoformans

adhesin Galβl-4Glcβ3-lCer Jimenez-Lucho et al. (1990)

Paracoccidioides
brasiliensis

Paracoccin GlcNAc Coltri et al. (2006)
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interaction of virus to their host cells initiates viropexis (internalization of the viral
particles by endocytosis). Though the affinity of the interaction is low, the adsorption
of viral particles is directly proportional to the abundance of the receptors human and
avian influenza viruses binds to N-acetylneuraminic acid (Neu5Acα) 2–6Gal- and
Neu5Acα2–3Gal- receptors of the host cell, respectively, whereas porcine influenza
viruses bind to both type of receptors (Nizet et al. 2017). Lectins with anti-HIV
activity were reported from a green algae and the mechanism of its antiviral activity
is not yet elucidated. The viral C-type lectins, CpBV produced by a wasp, Cotesia
plutellae could induce immune suppression in their hosts (Lee et al. 2008).
Szymanski et al. (2017) reported that the glycoproteins in the Herpes simplex
virus are specific to 3-O-sulfated heparan sulfate, while the capsid proteins of entero
viruses, gp120 V3 loop of HIV and envelope protein of Dengue viruses are specific
for heparan sulfate. Some corona viruses possess lectins with both the hemagglutinin
and receptor destroying activity.

7.2.4 Protozoal Lectins

Numerous parasitic protozoa possess lectins which mediate the adhesion of parasites
to host cells based on their carbohydrate specificities. This kind of interactions could
be used for developing novel therapeutics targeting the adherence and thus it is
helpful in preventing the wide spread of various protozoan diseases.

A 260 kDa heterodimeric lectin was isolated from Entamoeba histolytica, which
could identify and bind to terminal Gal/Gal NAc residues present on the intestinal
epithelium of host. The extent of this interaction determines the virulence of the
parasite as it mediates the attachment and invasion to host cell surfaces which leads
to the development of infection. Moreover it may function in binding of
E. histolytica to bacteria as a source of food (Abd Alla et al. 2012). The adhesion
may also bring out protective immunity and is a potential target to manage the
infection caused by E. histolytica.

Malaria is developed as a result of interaction of an adhesion, erythrocyte-binding
antigen-175 (EBA-175), in Plasmodium falciparum merozoites mainly with the
Neu5Ac sialic acid residues on the red blood cells (erythrocytes) of the host (Nawrot
et al. 2014; Persson et al. 2013). Adhesin-glycan binding triggers the invasion of the
merozoites into red blood cells, where they mature into schizonts which then rupture
and release newly formed merozoites into the bloodstream, thus facilitating the
development of infection.

The C-type lectin receptors constitute a superfamily of more than thousand
proteins and it is classified into 17 groups based on their domain organization and
phylogeny. Most CLRs possess one or more C-type lectin domains.

Mannose receptor (MR) is a C-type lectin. It is a transmembrane glycoprotein
with eight C-type lectin-like domain that is expressed on the surface of various cell
types (Takebe et al. 2013). MR mediates the binding and internalization of
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mannosylated glycoproteins and participates in the endocytosis of different patho-
gens having mannose residues on their surface.

7.3 Roles of Microbial Lectins

7.3.1 Biofilm Formation

The first and foremost function of microbial lectins is to initiate adhesion which
surges with time and leads to the formation of biofilms. The lectins interact with the
carbohydrates-glycocalyx on the cell surface and help the bacteria to adhere to the
host surface and initiates colonization which eventually leads to the biofilm forma-
tion. The biofilm formation is the first step leading to the development of infection.

Biofilms are the aggregation of bacteria at the host surfaces which is characterized
by the production of carbohydrate mucous layer that further helps in the attachment
of other bacteria and maintaining the coherence of the biofilm (Blaser 2005). The
communication of bacteria through lectin-mediated biofilm adhesion is known as
quorum sensing (Mack et al. 2008).

7.3.2 Antimicrobial Activity

The microbial lectins are reported to have antimicrobial activity which inhibits
the colonization of other bacteria. A 30 kDa lectin isolated from Acinetobacter
baumannii could inhibit both Gram-positive and Gram-negative bacteria. The
antibacterial activity of the lectin was instrumental in inhibiting multidrug resistant
pathogenic bacteria (Alyousef et al. 2018).

The Proteobacteria secreted a lectin, L1pA, could inhibit other bacteria from
colonization in a competition for nutrients and space, by contact-dependent killing
(Ghequire et al. 2018). The lectin-like bacteriocin microviridin produced by the
cyanobacteria,Microcystic aeruginosa enhances the bloom formation by facilitating
the colonization of Microcystic aeruginosa over other species of phytoplanktons
(Kehr et al. 2006).

Lectins from various fungi were also found to possess potent antimicrobial and
antifungal activities. Lectins from several Penicillium species and A. gorakhpurensis
exhibited antibacterial activity against Bacillus cereus, Staphylococcus aureus, and
E. coli. In addition, A. gorakhpurensis was reported to possess anti-fungal activity
against Saccharomyces cerevisiae (Singh et al. 2014).
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7.3.3 Antitumor Activity

Microbial lectins exhibit antiproliferative activity and this property can be exploited
for the development of therapeutic agents to treat cancerous growths. The tumor
cells express specific altered glycoconjugates at their surfaces which can be recog-
nized by the lectins and bind to them. The binding of lectin with cancer cells triggers
various signal transduction pathways which eventually arrests the cellular activities
ultimately leading to cell death. The proliferation of HeLa cells was reported to be
inhibited by a 30 kDa lectin isolated from Acinetobacter baumannii as revealed by
the MTT assay (Alyousef et al. 2018).

7.3.4 Mitogenic Activity

Several microbial lectins are reported to exhibit mitogenic potential and trigger the
binding of T cell receptor complex with the ligand which in turn initiates the mitosis
of the cells by a signal transduction pathway (Kilpatrick 1999). Such mitogenic
activity was reported in the lectin produced by the fungus, Rhizoctonia bataticola.
The mitogenic potential of the fungal lectins secreted by Aspergillus nidulans,
Cephalosporium, and R. bataticola were described to have applications in histo-
chemistry, glycobiology, and oncology (Pujari et al. 2010). A novel mucin-binding
microfungal lectin was purified by Singh et al. (2011) from A. nidulans was reported
to exhibit mitogenic potential which helped in elucidating the biochemical changes
of immune cells.

Lectins purified from the fungi Hericium erinaceus (Li et al. 2018), Trametes
versicolor (Singh et al. 2019), and Hygrophorus russula (Suzuki et al. 2012)
exhibited mitogenic activity in murine splenocytes. Mannose binding lectins pro-
duced by Pseudomonas spp. induced T cell proliferation and lectin-mediated phago-
cytosis (Abraham et al. 1988; Sharon 1984). Among bacterial lectins, Pseudomonas
spp. exhibit lectins that are mostly mitogenic.

7.3.5 Bioflocculation

In microorganisms, role of lectin-mediated aggregation in bio flocculation of acti-
vated sludge was revealed by hemagglutination and inhibition assays on extracellu-
lar polymeric substances (EPS) derived from several activated sludges. It revealed
strong hemagglutination with trypsin-treated human red blood cells and the agglu-
tination was inhibited by several glycoproteins, indicating that glycoprotein specific
lectins are present in activated sludge.
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7.3.6 Bioremediation

Lectins bind the cell together and form cluster of cells. This is because microbial
glycol conjugation reacts with their specific lectin. This property serves as an
important tool in bioremediation process. There is a lot more to be studied and
applied in this field.

7.4 Future Perspectives and Applications

Bacterial lectins are capable of binding specifically to different carbohydrates
present on different cells of the human body and this specificity is a causative factor
that leads to an infection. This specific adhesion property can be utilized in the
synthesis of antiadhesive drugs. However, bacteria and viruses possess different
types of lectins and they bind selectively to various carbohydrates for adherence.
Therefore, researchers face highly challenging task for developing antiadhesive
therapy.

The mitogenic potential of the fungal lectins secreted by Aspergillus nidulans,
Cephalosporium, and R. bataticola were described to have applications in histo-
chemistry, glycobiology, and oncology. Horizontal gene transfer occurs as a result of
this amoeba-lectin-mediated internalization thus provides a useful microbiome
homeostasis model. These lectins can also be used to identify the infectious organ-
isms that cause tissue damage without using any specific diagnostic tool.

The specific and augmented adhesive property of microbial lectins can also be
exploited in the large-scale application in bioremediation. Biosorption of cuB2 from
contaminated areas was enhanced by the aggregates of yeast cells which was
facilitated by the presence of lectins as the heavy melts could occupy the binding
sites of lectin.

A laboratory scale system was set up consisting of an activated sludge. This set
up, arranged by Park and Novak (2009) was effective in checking the efficiency and
ease of process using lectins. This process revealed that lectins play an important role
in bio flocculation and increase the rate of process. In 1998 Murthy observed the
lectin-like proteins matrix which in turn results in bio flocculation.

The bactericidal and bacteriostatic effects of various lectins may open a new way
for antimicrobial research. Currently, antibiotics are widely used for the treatment of
various diseases which may induce allergic responses and nonspecific reactions. The
unethical use of antibiotics may lead to several serious threats to the public health
including development of new multidrug resistant strains and loss of beneficial
intestinal flora. Recent studies of deadly multidrug resistant microbial pathogens
reveal that lectin-based medicines could be an invaluable alternative to the antibi-
otics and may also be used for targeted drug delivery and its implication needs
further studies.
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Recently, fluorescent staining technique has gained more importance and popu-
larity because it is easy to handle, and has high specificity. Also, this method avoids
the long radioactive permission procedure. A particular species can be detected from
a mixture of different microbes by using lectin-based fluorescence staining (Fife
et al. 2000). A similar technique to this was used by Sizemore et al. (1990) to
selectively differentiate moderately thermophilic and acidophilic mining bacteria in
mixtures that contain Thiobacillus ferrooxidans. This was made possible by binding
of wheat germ agglutinin to the n-acetyl glucosamine residue in the peptidoglycan
layer of Gram-positive bacteria.

Probiotic Bacterial Lectins (PBL) are lectins produced by certain bacteria such as
Lactobacilli which is instrumental in maintaining the relationship between the gut
microbes and the host. When PBLs were tested against certain clinical pathogens
such as Candida and Staphylococcus, the results showed that PBLs have inhibitory
effect on the growth of the various strains along with its proteolysis (Lakhtin et al.
2012).

7.5 Conclusion

Lectins are prevalent and are produced by both prokaryotic and eukaryotic organ-
isms. The tremendous properties of lectins attracted researchers to focus more on
lectins and hence carried out enormous studies on lectins from bacteria, fungus,
viruses, protozoan which revealed the importance of lectins. With the advancement
of molecular biology techniques, more microbial lectins are expected to be studied
and analyzed for its biomedical and industrial applications.

Microbial lectins are core factors which involved in the host–pathogen interac-
tion. Lectins are hope of scientists for the discovery of new highly effective drugs
which can prevent severe infections in humans. Lectins are proteins that recognize
and bind to specific carbohydrate target on host cell therefore structure, specificity,
and composition are attributes of lectin–cellular interaction. Studies on lectin–
carbohydrate interaction indicate that lectins play a pivotal role and that are
discussed in this chapter. Lectins have role in bacterial communication, antimicro-
bial activity which ensures competitive advantage for nutrition and space, i.e.,
growth and survival. Cellular interaction mostly ends up in infection of host.

Lectins are specific carbohydrate binding protein, which makes special interest of
glycobiologists to concentrate on this topic. The important applications of microbial
lectins can be attributed to various fields such as bioremediation, bioflocculation,
biomedical applications, fluorescent staining techniques, antiadhesive drug devel-
opment, and targeted drug delivery (Fig. 7.1). However, further studies in this area
will shed light to more potential advanced applications of the microbial lectins in
diverse fields.
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