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ABSTRACT

Considering the augmented importance of immunodilwlurole in allergic reactions and the underlying
mechanisms of IgY in allergic conditions, the ofijec of our study is to purify proteins from Pantiem
hysterophorus leaves, IgY antibodies from chiclggseand to check the immunological activity of dnébodies
with Parthenium hysterophorus allergens. Phytocltaimanalysis of the constituents in leaves of Ramtbim
hysterophorus plant revealed the presence of gigessand proteins. To elucidate which proteins haeen
extracted and thus could contribute to immunologiaetivity, they were subjected to SDS-PAGE analysi
various staining methods. Later, the leaf proteivexe screened for their activity against antibodies allergic
responses by using ELISA technique, which provatithiey are capable of triggering immunologicalpesses by
IgYy.
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INTRODUCTION

Parthenium hysterophorus belonging to Asteraceae family is an insidioeesed commonly known throughout the
world as congress grass, bitter weed, white t@p,v8eed, altamisa, carrot grass and the wild feveff]. Chemical
analysis ofParthenium hysterophorubas indicated that all its parts including pollemntain toxins known as
sesquiterpene lactones [2]. Sesquiterpene lactohes exposed due to direct contact with the phaith its pollen
leads to allergy [3]. Phytochemical constituentayph key role in the quest to elucidate the phaotoagécal
functions of any plant?arthenium hysterophorua particularhas emerged as a key traditional plant for alpégs
exhibiting antimicrobial, antihemolytic, antioxidancytotoxic activities [4].Parthenium dermatitis is a major
problem in urban and rural India where patient§esufvith severe allergic rhinitis due to exposu@antrol of
Partheniumhas been tried by various methods, but no singleagement option would be adequate to manage
parthenium and there is a need to integrate various manageopéions [5]. Future distribution of the specieay
be limited seasonally by the inability of seed &rmginate in soils of low water potential and by thability of
seedlings to establish and grow at low light iniiéess [6]. Studies were also conducted on symbietibancement
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of leaf extracts activity oParthenium hysterophorusgainst leukemic cell lines of humans. This outeameeds to
be provenin vivo which may then results in production of cancer e for the treatment of various cancer
diseases [7]. Pollens &arthenium hysterophorusre reported to haveartheniumspecific IgE and 1gG antibodies
[8]. Antibodies and its overall effect on healttdadevelopment of resistance to the disease isftireran important
area of research. IgE [9] and IgG [10] antibodigscéfic for Partheniumpollen allergens were demonstrable in the
sera ofPartheniumsensitive rhinitis patients. The specificity ofefe antibodies t®arthenium hysterophorus
allergens was established by ELISA [11]. Becautsrg#ns in the extract must undergo frequent arglgsforts
should be made to reduce the volume of the sangleéekting. One way to accomplish this is to inse#he
measurement sensitivity for particular target greteThus, an ultrasensitive ELISA assay [12] hesrbcarried out
to check the immunological responses of plant ekttawards antibodies. This study is aimed at enpipthe
possibility of the fresh leaf oPartheniumweed being allergic [13] or not to the society dddition to its
characterization of extracts for antigenicity natdfi4] and also its use in the development of pctldrom
Parthenium hysterophorufor biomedical based industries [13)/e hypothesized that immunological responses
triggered by IgY are responsible for the observéfferdnces in allergic activity. Depending on thkemgen
concentration, the interaction of allergen with Igés either supported or inhibited.

EXPERIMENTAL SECTION

Leaf protein extraction

Leaf proteins were extracted by grinding leavedhef plant with a pestle and mortar in the presesfciquid
nitrogen and or made into smoothie [16]. The matesias transferred to a vial and 500ul of 2x IAgysuffer
(Pierce) was added and the sample was vortexeel, lthe suspension was mixed for one hour ¥ 3ihd filtered.
The filtrate was spin at 14,000 rpm (Thermo, MickoZl Microcentrifuge) in cold conditions for 12 mand
supernatant was removed and stored@tuhtil further analysis.

Phytochemical analysis of leaf smoothie

Phytochemical analysis [17] was carried out for kbh&f extract for detection of alkaloids, flavonsjidohenols,
carbohydrates, glycosides, terpenoids, saponirgeips and tannins using standard procedures tessisthe
behaviour ofParthenium hysterophoruasith different chemical reagents.

Extraction of IgY from chicken eggs

Antibodies were isolated from normal egg yolk armultle yolk egg of chicken eggs with the use of wayy
concentrations of polyethylene glycol [18]. Thisthw consists of two successive precipitationsEGPby using
3.5% PEG to remove fatty substances, and then 1% #® precipitate the IgY and the samples were aun
desalting column (Merck Biosciences) to removessatid or stored at -20 until further use.

DEAE purification of IgY

Sample from the desalting column was further pexdifby using DEAE cellulose ion exchange column R&id,
USA). Column was equilibrated with 25mM phosphatéfdr pH 8.0. Sample was loaded, washed with phatgph
buffer and eluted with increasing sodium chlori@e2M) buffer. Elutions were collected with puritpchanalysed
on 12% SDS-PAGE [19]. Protein concentrations westemined using Bio-Rad protein assay (BioRad, USA)
using bovine serum albumin as a standard.

SDS-PAGE analysis of proteins

Purified proteins were suspended in a sample bffés SDS, 150mMTris HCI (pH 6.7), 20% glycerol, %&.1
bromophenol blue, 1% beta-mercaptoethanol) ancestégj to 12% polyacrylamide gel elctrophoresis (BEAGAI
fractions (washes, elution) collected before, dydnd after protein elution were diluted 1:1 timagth milliQ water
before SDS-PAGE analysis. Puregene molecular wengaikers were used according to the manufacturers'
instructions. Protein samples of ~10ug/ml were éabper lane and migrated with constant volatag®ay for two
hours. Gel bands were visualized after stainindn ieizee blue direct stainer (Merck Biosciences)dioe hour at
room temperature [20].

Ponceau S staining

As per manufacturer’s instructions, after gel elguboresis thenitrocellulose membrane (iBlot, Thermo) was
applied upon the gel and the blotting was mediateB0 V for one hour. Ponceau S Staining SolutidiMédia)
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was incubated with the nitrocellulose membrane<80 seconds and then removed. After detection tiia was
removed by a number of washes in 1x TBS [21].

Determination of antigen binding towards IgY by ELISA

The 96 well plates (affymetrix eBioscience) werateol with 100l of plant extract dilution with ancentration of
10pg/ml. Then the plate was incubated for two hai37°C. After washing three times with washindgféu200pl
blocking buffer were loaded into each well. Thet@lavas incubated for one hour at room temperatigé.
extracted from column method was used as Primaipady and HRP conjugated mouse anti-chicken-Igibady
(Abcam, USA) was added. Subsequently, 100ul ofstifestrate (TMB, eBiosciences) were loaded into ewsh
and analysed in ELISA reader at 450nm [22].

RESULTS AND DISCUSSION

Phytochemical analysis ofParthenium hysterophorus leaves

As indicated in the Table 1, tests were found pasifor proteins and glycosides. Also, it is clé¢hat the leaf
proteins contain glycosidic bonds as the test wastipe for glycosidesThe results have shown a remarkable
variation on glycosides compared to proteins. Pinesence of the constituents was also foanbde similar to
those reported for most medicinal plants.

Table 1: Phytochemical constituents irParthenium hysterophorus leaves

Alkaloids | Flavonoids| Carbohydratds ~ Glycosides Teoms | Saponind Proteins  Tannips
: : + : : -

SDS-PAGE analysis of leaf proteins

SDS-PAGE analysis revealed four major bandsPaftheniumleaf extract (200ug/ml) with molecular weight
33KDa, 23KDa, 20KDa and 18KDa (Figure 1) againdtduprotein marker (0.1mg/ml). Various fractiorffog-
through, wash, elution) collected before, duringd a&fter protein elution were diluted 1/2 with ndlultrapure
water before SDS-PAGE and protein determinatiowals noteworthy that all the four bands were lkas 40 KDa
which can be characterized as allergenic protemmga

Marker 1 2

97.4
66.0

43.0

29.0

20.1

14.3

Figure 1: Analysis of the leaf proteins using SDSAGE: Protein marker (Puregene) along with leaf extact (lane 1 and 2) were loaded on
12% gel indicating the molecular weight of allerges as 33KDa, 23KDa, 20KDa and 18KDa respectively
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SDS-PAGE analysis of IgY

SDS-PAGE analysis showed two major bands indicatiegheavy chain and light chain for the purifigey Ifrom
both normal egg and double yolk egg. The bands weeerved at molecular weights of ~68KDa and ~25KDa
(Figure 2) indicating both heavy and light chaiespectively. The control IgY (Genei, Bangalore) #m&l purified

IgY is found similar with respect to the moleculaights of the heavy chain and light chain.

M 1 2 3

200.0
116.0
97.0

35.0

18.4

Figure 2: SDS-PAGE analysis of purified immunogloblin Y on 12% gel after PEG purification. Samples: M— Protein marker, 1 —
Control IgY (Genei); 2 — IgY extracted from normal egg; 3 — IgY extracted from double yolk egg

ELISA for IgY against antigen

ELISA experiment was performed using increasingceotration of antibodies with a constant conceiatnabf

antigen. The concentration of antibody increasesfipg/ml to 96ug/ml and antigen at constant canaton of

10pg/ml. A complete 96 well ELISA plate was perfedrand at 450 nm filter the readings were notedast been
clearly observed that IgY has maximum concentraio®Ong/ml for normal egg antibodies and 60ngémidouble
yolk antibodies. The binding assay results cleshigw that protein in extract showed specific dit@otling to IgY.

Similarly, PBS used as a negative control showedffioity for IgY (Figure 3).
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Figure 3: Activity of leaf proteins towards IgY by ELISA
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Ponceau Stain of Nitrocellulose Membrane

Briefly, proteins from SDS-PAGE gel were transfdri@nto nitrocellulose membrane at 50V for 2hourd #ren
stained with Ponceau red (HiMedia, Mumbai). Thigirshg is reversible and rapid method of detecfingteins
with a clear background and red protein bands.r8yeiasing the contrast of the surface of intedasbh@Pic Photo
Editor), the 23KDa, 20KDa and 18KDa bands cleagpeared on the membrane in contrast to Ezee Bhieest
(Figure 4).

Figure 4: Ponceau S Stain of the nitrocellulose memane

CONCLUSION

Although research has identified tRarthenium hysterophorusontain several important chemical constituents as
anticancer [23], antioxidant [24], anti-HIV ageif#5], its utility as food and fodder [26], in fuiit may find an
important place in medicine. We have investigatedrble of its allergenicity to decrease the dog®msure and the
risk of developing allergic sensitization and dsmaOne of the major components of the plant itea$ proteins
that act as pollen and spread over to damage deasys1d induce type | hypersensitivity. Evidence $laown that
the incorporation oPartheniumhysterophorugplants to the soil affect the growth and yieldsatceeding crops.
Despite increasing evidence thrdrthenium hysterophorysrovide psychosocial and other possible healttefitsn

or damages to the crops or society, further studieschanistic and epidemiological, are necessagdtiress the
gaps in the research.
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