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Abstract: Lectins are a class of nawovalent carbohydre-binding proteins of noimmune origins; possessing at least one-
catalytic domain, they can reversibly recognize antl to monosaccharides or oligosaccharides. Leglettins have bee
demonstrated to possess antifungal antiproliferative potency on tumor cells. Seediteétom Linumusitassimum (flax) was
extracted and partially purified by acetone preaipin followed by DEAIl-cellulose ion exchange chromatography
Sephadex Q00 gel filtration chromatography. Cartydrate binding specificity of lectin was determinday the
hemagglutination method and found to be specifichihding to Macetyl galactosamine. Purified lectin was charaeedrfor
their biological act|V|ty I|ke a ife t|ve rmlOX|dant an~inflammatory and antimicrobial activity usilin vitro assays and
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With the background of a wide variety of lectinslé&ed from diverse sources and studied for matipblogical activitie, the
current project was formulated to identify potehtizovel sources of lectins with useful propertiddax sed or
Linumusitassmum is important in thenutraceutical market, as an alternate source &f @i being naturally high i
polyunsaturated fatty acids (PUFA). Intake of fleed in daily diet may reduce the risk of cardiowecdiseases such
coronary heart disease and stroke. There is aidence that flax has anticancer effects in brgasistate and colon cance
Information on lectins isolated from flax seeds &meir properties is very littl The focus of the present study was to isol

purify and characterize lectin from the se of Linumusitassimum(flax) and analyz vitro antioxidant, an-inflammatory and
antiproliferative activities.

Il. MATERIALS AND METHODS
a) Materials
Human blood of groups A, B and O were collectednfrioealthy persons. Animal blood was collected froearby
veterinary hospitals. Flaxihumusitassimum) seeds were obtained from local marl
b) Extraction of lectin
Dry seeds were first powdered in a blender. Seeddps were then weighed and extracted using caiich@ion
buffer, 1X PBS overnight at 4°C. Thixtract was then centrifuged for 15 minutes at 10,88m at 4°C and clei

supernatant was collected. Protein was estimate8rbagford method using BSA as a standard proterad®rd
1976).

IJCRTOXFO020 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 104



www.ijcrt.org © 2017 1JCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882

c) Hemagglutination activity of lectins
Seed extracts were assayfed the presence of lectin with whole blood of difint blood types (Jawade AA et
2016). 1@l of whole blood was used as negative contropl B3 human blood types A, B, AB and O are takena
clean and dry slide. The whole blood was mixed Rl of seed extract and hemagglutination obse
In order to confirm that hemagglutination is due léxtin interacting with RBC cell surface carbolstess,
agglutination test of lectin was done by using 2%p&nsion of erythrocyteDeshpande&Patil 20(). 50ul of 2%
RBC suspension was mixed with2@f seed extract and hemagglutination obse
Hemagglutination assay was also performed in 96 plates(John Shi et al., 200750ul of PBS and 10l each of
whole blood of human blood types A, B, AB and (as added to wells. a0of sample was then added to the we
50ul of PBS and 10! of whole blood of any blood type served as negationtrol. Hemagglutination was obsen
after one hour.

d) Carbohydrate inhibition assay
Agglutination inhibition assay w done by testing the ability of different carbohyeésalike disaccharides, pentos
hexoses, oligosaccharides to inhibit the agglutmaKurokawaet al. 1976).To confirm sugar specificity of extract
lectins, 100wl of 500 mM sugar solutions were incubated with Ll8ctin for 30 minutes at room temperatu20ul
of incubated mixture was mixed with {#0of 2% RBC suspension. Hemagglutination or itsesoe was observe
under a transilluminator.

e) Purification of lectin
Crude lectin extra
was allowed te

minimal

tionated using ammuongulfate salt ((- 75%) (Deviet al., 2014). The salt precipitate
in the cold for ctatgprecipitation. After centrifugation, pelletemne suspended
and extensively dialysed agaihe extraction buffer for 24 hr in the cold
de extsagtere treated-with i-cold acetone at 4°C and allowed

ﬁcxa tammli (1970) withd
pH and tempe@

m
-k ethanol (S[-PAGE). After
The effect of p

et al1987)and then destained.
described earliefDevi et al., 201). The thermal behavior of the partially digd lectin was also evaluated
incubating the lectin sample at temperatures o€-77°C for 15min.

h)

i) Antioxidant activity of lectin
Antioxidant activity of lectinvas assessed bDPPH (1,1-diphenyl-Dicrylhydrazyl) radical scavenging assay
(Janardhaet al 2014) andABTS (2, 2’-azinobis, 3-ethylbenzothiazolinestfonic acid c-ammonium salt) radical
scavenging assal€e et al 201). Standard used in assay was ascorbic acid.

i) Anti-inflammatory activity of lectin
To assess the aritiflammatory activiy of flax lectin, proteinase inhibition assawas performed according to t
modified methodof Oyedepo et al 1995 and Sakat ¢ 2010 and inhibition of albumin denaturation tecluei
according toMizushima et al 1968 and Sakat e 2010 with minor modi€tations. The percentage inhibition
proteinase inhibitory and protein denaturationwtstivas calculatet

k) Anti- proliferative activity of lectins
MCF-7 and HEPGZ2cell line were cultured in DMEM and EMHEMedium respectively supplemented with 1
inactivated Fetal Bovine Serum (FBS), penicillin (100rtly, streptomycin (10@g/ml) in an humidified atmosphe
of 5% CO2 at 37°C until confluent. The cells wassdiciated with TPVG solution (0.2 % trypsin, 0.0E®BTA, 0.05
% glucose in PBS). The viabililof the cells are checked and centrifuged. Furtb@)Q00 cells / well of MC-7 and
HEPG2was seeded in a 96 well plate and incubate@4ohrs at 37°C, 5 % CO2 incubator. The monolaedr

IJCRTOXFO020 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 105



www.ijcrt.org © 2017 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882

culture was trypsinized and the cell count was stdlito 1.0 105 cells/ml using respective media containing !
FBS. To each well of the 96 well microtiter plat®0 ul of the diluted cell suspension (50,000cells/wel§s addec
After 24 h, when a partial monolayer was formed) fDof different concentrationsf test samples were added and
platesincubated at 37°C for 24hrs in 5% CO2 atmospheaier_test solutions in the wells were discardeti B0l

of MTT (5 mg/10 ml of MTT in PBS) was added to eagdéll and incubated for 4 h at 37°C. The superriateas
removed and 100l of DMSO was added and the plates were gently eshad solubilize the formed formazan. 1
absorbance was measured using a microplate rebdavavelength of 590 nm. The percentage growthbitibn was
calculated using the followinctormula and concentration of test drug needed tibiinbell growth by 50% (IC50
values is generated from the d-response curves for each cell line. % InhibitiorlGO — (OD of sample/OD of
Control) x 100.

[l RESULTS AND DISCUSSION
Lectins were extracted from flax seeds into PBS precipitated usingalt or acetone. All extracts were tested
hemagglutination with human and animal blood. Tdbkhows hemagglutination of human blood types amchal
blood by flax seed extracts.dhowed hemagglutination reaction with only hurbkod group A (and AB) indicatin
its specificity to NAcetylgalactosamine (Fig. :

Table 1: Agglutination study oLinum usitassimum seed lectin with human and animal erythroc

Erythrocytes Agglutination

+++

Figure 2: Hemagglutination assay in 96 well plate

Hemagglutination assay was afserformed by using human erythrocyte suspensianianotitre plate. Formation of red button
of RBCs at the bottom of the well indicated absevideemagglutinatiol (Fig. 2).

In order to determine the absolute specificif flax lectins towards various carbohydrates, chstapate inhibition assay wi
carried out. Table 2 shows the inhibition lectin by different carbohydrates. Flax lectin was intgditby M- Acetyl
galactosamine (GalNa@Jone and no other carbohydrindicating the absolute specificitf this lectin for GalNac

Table 2: Inhibition of lectin by different carbohydrates

Carbohydrates Agglutination
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Glucose +4++
Galactos +++
Mannos +++
Lactose T - = inhibits lectin
+ = does not inhibit lect
Fucose +++
N-acetyl galactosamil -

Flax lectin was purified from the acetone precigithextract using Sephade:-100 gel filtration column equilibrated with 1
PBS buffer, pH 7.4. Fig. 3 gives the purificatiofie of flax lectin by gel filtration chromatogphy. Hemagglutinationctivity
was detected in the initial fractions (maximum iiaction 3) denoting the high molecular weight of tiurified lectin. Non of

the later eluting protein peaks showed any traceherhagglutination activityAlthough gel filtration chromatography

commonly employed for lectin separatiq@hang et al 201), such purification of.inum usitatissimum lectin using Sephadex G-

100 has not been reported earlier.
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Figure 4: DEAE-cellulose im exchange purification profile of flax lec

SDSPAGE analysis of lectin at each stage of purifarativas done to determine purity as 'as molecular weight. Fig. 5 sho
the gel profile of crude and partially purified Xl¢éectin preparation on a 15% S-PAGE gel. In comparison with crude extr
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and salt and acetone precipitates, different tydgsrotein bands were seen in unbound gel filtration fraction signifying
level of purification. The presence of protein barnd between that of BSA and lysozyme molecularkera shows that tt
molecular weight of the lectin or its subunits etween 14.3 kDa (lysozyme) and 66.5 kDa (Be serum albumin). This profile
of unbound and gel filtration fractions was asstwdawith hemagglutination activity while bound had hemagglutinatio
activity.

1 2 3 4

*)

(& BsA
{3 Lysozym
¢
Figure 5: SDSPA d partially purifiedraples. 15% polyacrylamide gel was run with follog/
samples and_s g suallzan 1 From Ieft to rlght Lane 1: Ge-filtration pooled fraction,
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Figure 6: Antioxidant activity of flax lectin by DPPH ass The reduction capability of DPPH radical was defasd by the
decrease in its absorbance at 517nm which is irtogeliffelent antioxidant:
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Figure 7: Antioxidant activity of flax lectin by ABTS assayh& decrease in absorbance due to scavenging pfdtan radical:
activity (Janaina-K:L..Campet al., 2016). Proteinase inhibition assay

is monitored spectrophotometrically at 73¢
Lectins have bee
albumin den fraie ansinflammatory activity.Fig. 8 shows the ar-inflammatory

activity of flax lectin. Flax Iectln exhlblted S|gn|f|canlnbprote|nase activity at different concentratiomsd showed 100¢
inhibition at 3.2mg/ml of lecti

ammatory assay for flax lect- % inhibition of proteinas

As part of theinvestigation on the mechanism of the -inflammation activity, ability of lectin to inhibiprotein denaturatio
was studied (Fig. 9). It was effective in inhibgimeat induced albumin denaturation. Inhibition160% was observed at

mg/ml for flax lectin.
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Figure 9: Anti-inflammatory assay for flax lect- % inhibition of protein denaturatic
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Flax lectins were tested for their pH stability ibgubating the lectins in buffers of different pFhe lectins showed rerrkable
pH stability in the range 8-which was confirmed by hemagglutination of thetites after incubation. When tested at a rang
temperatures between 180°C, flax and lectins showed decreased actigfgond 57°C

To evaluate the cytotoxic effect of flax lectin aga cancr cells, human breast carcinoma cells (M-7) were incubated with
different dosages of flax lectin samples. Aftert®&urs of incubation, cell viability was determinled MTT assay. Flax lein
extract was found tomduce cell toxicity in a concentratiolependant manner (Table £)ose response curves between the ri
10pg/ml to 320pg/ml express decreased number bfevizells with increase in the concentration of poomd. Results indice
that the cytotoxic effect steadily strengthens wittrease irconcentration.

Table 4: Cytotoxicity assays using flax lectin

MCF-7

Sample Conc. pg/ml | OD at 590nm | % inhibition

10 0.911 4.27

20 0.875 7.9t

) o 40 0.833 12.45

Linumusitatissimum

80 0.811 14.7¢

160 0.766 19.5(

0.721 24.1¢

V.
Very little information is currently available on flaxeed lectins. In one study, hemagglutination agtigihd carbohydrat
specificity of lectin seedlings revealed their rodeplant adaptation to abiotic stressLevchulet al 2013). A similar study on
igFaruquel al 2015).
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