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ABSTRACT

In India, silk textile is economically importantdastry and Karnataka alone accounts for 63% ofcthentry’s
silk production. The silk industry is affected byany fungal and viral major diseases and thus tisedecrease in the silk
production. In this study the early detection af thral disease caused by Kenchu virus to silkwmKV) was studied
by molecular and immunological methods. The Kenghus isolate was collected from Vijayapura, Kaelat, India and
ultrapurified using sucrose gradient centrifugatibhe DNA was isolated from ultrpurified virus ugistandard protocol.
The PCR detection of BmKV was done using DNV1 amdVR2 gene specific primers where, the isolate of ¢tenvirus
collected from Vijayapura, Karnataka, India amplifirO0 bp band specific to DNV2 primer and belonggdapanese or
Yamanashi isolate and DNV1 primer did not amplifihe antibodies were raised against the purifiedisviand
immunologically Dot-ELISA and plate-ELISA were stirdized to check the specificity of antibodiesedi against the
BmKV.The titer 1:50 of antigen, 1:16000 of primaaptibody and 1:1000 of secondary antibody dilutieress found
optimum for detection of the virus with BCIP/NBT asbstrate for Dot-ELISA and for plate ELISA 1:160ution of
crude and ultrapurified antigen and 1:1000 dilutioih both primary antibody (antisera raised agaiBstkV) and
secondary antibody was optimum with @D ,readings of1.041 and 1.03 respectively. This sttiiys helps in
development of immunodiagnostic kit for Kenchu dise detection and help farmers to avid heavy losagkworm

production.
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INTRODUCTION

India is the world’s second largest producer otikexand garments. India earns about 27% of ital tfareign
exchange through textile exports. Further, theileextdustry of India also contributes nearly 14%sthe total industry
production of the country. Indian textile industign be divided into several segment are cottdn,wibollen, jute and coir
textiles. Silk textile is one of economically impamt industry. Silk is favored over other typesfifires due to its
extraordinary properties like water absorbencyt hesistance and efficiency of dyeing [Deori et 2014]. Silk is called
as “queen of fabric” because of its luster, soneslor, biodegradability, elegance, biocompatibteength and flexible
properties. Silk was first discovered in China kedw 2600 - 2700 BC and it produces 80.06% of tilalin the world.
India is considered as second largest producellkoffier China i.e. about 17.77% total worldwidé groduction. Eri,

Mulberry, Muga and Tasar are four commercially klde silk in India [Mazzi et al., 2014].
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India’s Production of mulberry silk is about 17, A@&ne per year, while production of non-mulbeiity is about
120 tonne per year. Silk is spun by larvae of theverm. Art of culturing silkworms or sericulturie an important agro
based industry in India particularly Karnataka whaccounts for 63% of the country’s silk productfotiowed by 22 %
in Andhra Pradesh and 5 % in Tamilnadu. About 9G%otal silk production in India is carried out fhese three states
[Kuneez, 2013]. Sericulture is an important foreggthange earning agricultural occupation; it ghhy labour intensive
and hence has the potential of providing labouh&poor and rural masses. In sericulture industigcessful production
of cocoon depends on the disease management besikwgarms are infected by many pathogens like @t fungus,

protozoan and virus [Nirupama 2014].

Most common diseases cause economical loss touliarie industries [Kaufmann et al, 2011] are Infmcs
Flacherie (Sappe), Densonucleosis (Kenchu), Nugebthedrosis (Grasserie or NPV), Muscardine, Pehrétc. Among
these, viral diseases are difficult to control amekds management by early detection of infectioansdnucleosis
(BombyxmoriKenchu virus(BmKYV) oBombyxmoriDensoculeosisvirus (BmDNV)) disease is most fre¢iyertcured and

causes more loss with death of silkkworms, affectitegsilk production.

Densonucleosis virus belongs to the subfamily daldensovirinae and Parvoviridae family. The sympaoh
Bombyxmori L. Kenchu virus infection look apparently normasf after infection but slightly dull and redne$skin will
be observed after 2 hours. Sometimes thoracic melgioks swollen. In later stage of infection, vamgt gut juice and
feces with high moisture content is noticed (Fig.The DNV virus is a linear single stranded DNAug (according to the
Baltimore classification DNV are Il group viruse3hese viruses infect only insects and not plantsthey also acts on
only invertebrate. Examples of viruses which come ndeu these genus are
Aedesal bopi ctusdensovirusjunoniacoeniadensovirus andGalleria mellonelladensovirus. DNVs are grouped into two
genera lIteravirus (BmDNV-1 and BmDNV-5) and Biderisess (BmDNV-2, BmDNV-3 and BmDNV-4) which have
bipartite genome) with two sets of complementoryA3Namely viral DNA-1 (VD1) and viral DNA-2 (VD2)Meng et
al., 2010].The management of the virus is very miaghortant and methods like chemical treatment @thér resistance
breeding methods are expensive, hazardous and icateol. So, an alternative for these approachethénuse of
biotechnology driven tools like developing immuragtiostic kit and developing customized strategi@set on the

molecular characterization of casual organism.

This study was thus undertaken with the objectofesolecular and immunological detection of the Kem virus

infecting silkworm Bombyxmori L.).
MATERIALS AND METHODS

Research pertaining to the Molecular and immunalalgidetection of Kenchu virus infecting silkworm
(Bombyxmori L.) was carried out in the Department of Biotedbgy, University of Agricultural Sciences, GKVK,

Bengaluru
Purification of the Kenchu Virus (KV)

KV infected silkworms samples were collected frokvgorms rearing field in Vijayapura (Karnataka,dia)
based on symptoms of infection by Kenchu virusifigation of Kenchu virus (KV) was done as per ks procedure of
Patilet al. (1992), with some modification (Figure 2).
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Extraction of Viral DNA

The procedure given by Sambrook et al. (1989) wagl@yed with some modification. The precipitatevoiis
obtained by sucrose density gradient centrifugatien dissolved in 250l of TE buffer (10 mMTris-Hcl: 1.0 Mm EDTA)
pH 8.0, in an autoclaved Eppendorf tube. To thigl b® 0.5 M EDTA , 1.5ul of Protinase K (to a final concentration of
50 ug /ml) and 12.5. of 10% SDS (Sodium dodecyl sulfate), were addeidtied well by vortexing and kept in a heating
block maintained at 56°C for 1 h. The mixture whent cooled to room temperature, to which 260f phenol —
chloroform (1:1) was added and mixed by invertingesal times. The mixture was spun in a microfug&5s000 rpm for
10 min. at room temperature.The upper phase wasvueancarefully and the Phenol-Chloroform extractias repeated
thrice to get a clear interphase. Finally, to thedr phase equal volume chloroform: IsoamylalcqBdt1) was added and
mixed well and centrifuged in a microfuge at 12,0001 for 15 min. at room temperature. To the upggease of this (300
ul), about 30ul of 3 M sodium acetate, pH 7.0 and §dQdouble the volume) of ethanol were added, Migedtly and
kept at -70°C for 1 h. for precipitation of DNA. llewing this, the mixture was centrifuged at 15,09@n for 15 min. at
4°C to obtain the pellet of DNA. The pellet was thed twice with 70% ethanol, dried in vacuum to rgenthe traces of
ethanol. The dried pellet of DNA was dissolved ifea microlitres of TE buffer, pH 8.0 and stored20°C. The isolated
genomic DNA was quantified and purity was determin®y measurement of absorbance at 260 and 280 mg us
biospectrometer (Eppendorf). The DNA (5 ul) isadafeom different cardamom genotypes was electroggex on 0.8%
agarose gels, stained with 0.5 pg/ml ethidium bdemivisualized and photographed under UV light ingel
documentation system (Alpha Innotech Corp., USA).

PCR Detection of Densonucleosis Virus

The primers specific to Densonucleosis virus (DN¥ftd DNV2) were synthesized based on chemical
characteristics and sizes of structural proteinghér amplified with suitable annealing temperasurThe reaction was
carried out in 25 pl reaction volume containingrig0genomic DNA, 1 U Tag DNA polymerase (BangaloeN&i), 2mM
dNTPs, 10X PCR reaction buffer with 1.5 mM MgCl2da picomole of each forward and reverse primerpasthe
standardized protocol (Awasthi et al., 2008). Ariqdition conditions consisted of initial denatuoatiat 94°C for 2 min,
denaturation at 94°C for 1 min, annealing at 53D8IV1) and 54 °C (DNV2) for 2 min, extension at @for 3 min and
final extension at 72°C for 7 min with 40 cycleheTamplified products were electrophoresed on 12k &garose gel

and captured in Alpha innotech gel documentatidh un

Table 1

Primer Forward Sequence (5'-3") Reverse Sequence (5’-3’)
DNV1 | AGAGGTGAACACGAAGAATA | GGCGTGAAGTATGTGGAAAT
DNV2 | GAAGATACTGTCCCAAATGA | CCTTTCAGGTTTGCTTCTTCTTG

Immunological detection of BmKV
Production of Antibody against BmKV Virus

Polyclonal antibodies were raised against BmKV viruNew Zealand white rabbits [van Regenmorte$2]9
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Immunization Schedule

The rabbit was immunized following routine procezluAntibody production was primed using Freund’'s
complete adjuvant and subsequent injection andbdloster were administered in Freund’'s incomplefavaaht as shown
in following flow chart (Fig.3).

Indirect Dot-ELISA for the Detection of BmKV

The basic principle involved in immunochemical teicjues is that a specific antigen will combine wits
specific antibody to give an antigen-antibody cosmplThis complex is usually insoluble and cannotsben with the
naked eye. The reaction is made visible with tHp b&a colour reaction, where the secondary adtjtie conjugated with

an enzyme and made to react with a substrate (GladkAdams., 1977).

Dot-ELISA technique was carried out to detect thessand to confirm that the antibody raised agaBraKV
was specific to virus (Smith and Banttari., 198M)e concentrations of antigens used were 1:10, drm201:50 dilutions.
The dilutions of primary antibody used were 1:500,000, 1:2000, 1:4000, 1:8000, and 1:16000 witosdary antibody
dilutions of 1:1000, BCIP (5-bromo-4-chloro-3-ingibsphosphate) in conjunction with NBT (nitro bluettazolium) as

substrate for colour development.
Indirect Plate ELISA for the Detection of BmKV

The antiserum titer was determined using secondatippody alkaline phosphatase conjugate (ClarkAsataims.,
1977).The 1:10, 1:20, 1:50 and 1:100 dilutions afde and ultrapurified antigen were used with Hgattontrol and
secondary antibody dilution of 1:1000. The antisemilutions used were 1:500, 1:1000, and 1:2000 wXPP (para-
Nitrophenylphosphate) as substrate for colour dgraknt.

RESULTS AND DISCUSSIONS

The present study was carried out in the DepartroérBiotechnology, University of Agricultural Sciees,

Bangalore, India. The objectives of the study weesented in the following subheadings:
Purification of Kenchu Virus

The Kenchu virus diseased silkworms were colleftech field in Vijayapura, Karnataka, India and gied by
sucrose density gradient. Quantification of theapltrifiedvirus sample from infected silkworm samplas measured
using biospectrometer (Eppendorf). The concentnatibthe virus was 256 pg/ml, which was suffici¢mttrigger the
immune system of rabbit to produce polyclonal asdipagainst the BmKYV virus. The DNV isolates fronstidri, C'nichi,
NB1 and Guangnnong Marked (GNM) were purified ustesium chloride gradient centrifugation, followitig standard
methods (Awasthi et al., 2008).

DNA Isolation from BmKV

DNA isolation was done with the ultrapurifiedKenchdrus and the quantification was done using
biospectrometer (Eppendorf) measured athd A 280 nm. The DNA concentration of 86 pg/ml was obtained aseld for
PCR detection using DNV 1 and DNV 2 gene specifimprs of BmKV.The purity of DNA was checked by nimg on
the 0.8 % agarose gel electrophoresis (Fig 4).|8intudy was done by Awasthi et al. (2008)wheriADwas isolated
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from the Kenchu virus infected haemolymphusing @rdgNeasy Tissue kit.
PCR Detection of Densonucleosis Virus

The DNV1 and DNV2 BmKV gene specific primers werapdified with 20 ng/pl DNA and only DNV2 primer
was amplifiedwith~700 bp band size for the isolate collected fromayéipura, Bangalore, Karnataka, India. DNV1 primer
did not show any amplification (Fig 5). The DNV2rmper amplified for Vijayapura isolate of Kenchuwé may belong to
Japanese or Yamanashi isolate of DNV infection BNY/1 primer not amplified may be due to its regis@ to DNV1
infection (Awasthi et al., 2008).

Serological Detection of BmKV

The antibodies were raised against the isolatedpanified Kenchu virus by giving the intramuscuilajections
with booster doses. The rabbit was bled after fowalster and the serum containing antibodies whesocted and stored at
-20°C.

Dot-ELISA was standardized with all the combinaticas mentioned above in the material and methbdse t
was colour development except the buffer and hegaltimtrol. The titer 1:50 of antigen, 1:16000 oifypary antibody and
1:1000 of secondary antibody dilutions was fountinopm for detection of the virus with BCIP/NBT agbstrate (Fig. 6).

In plate ELISA colour development was observedllith@& combinations except in control. Absorbanaswead
at ODys,m in the ELISA reader (Table 1) and the optimum negabf 1.041 was observed in the combination o0Q:1
dilution of crude antigen and 1:1000 dilution oftlbg@rimary antibody (antisera raised against Bmkiyl secondary
antibody, also optimum OD reading of 1.03 was oletin the combination of 1:100 dilution of ultrajied antigen and

1:1000 dilution of both primary (antisera raise@iagt BmKV) and secondary antibody.
CONCLUSIONS

In the present experiment the Kenchu virus waguitified using sucrose gradient centrifugation eeslilted in
true characteristic symptoms of the disease. DNA isalated and standardized from the ultrapurifiediéhu virus using
standard protocol. The molecular detection of tmek® using gene specific primers DNV1 and DNV2 wasried out
and DNV?2 primer alone was amplified witif00 bp specific to Japanese isolate of DNV inattilhe ultra-purified virus
and crude virus were used as an antigen for sacallodiagnosis such as polyclonal antibody productigainst BmKYV,
Plate -ELISA and DOT-ELISA were standardized andcsssfully used for detect the virususing goat-eatibit 19G
alkaline phosphate as conjugate. The present studyhelps in development of an immunodiagnostiédkithe detection

of Kenchu virus and thus help the farmers to abaidvy losses of silkworm production.
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. A

Daseased silkworm

Figure 1: Healthy and Kenchu Virus Infected Silkwoms

Infected sillosrorms i= homogenized in 0,050 TrsHcl buffer , pH 7.5 (14 wiv)

Supernatant was mixed with an equal volume of chloroform and mixed well

I
(Repeat thrice) l centrifiyzed at 7000 rpm for 10 min. at 3°C

Powderad ammonium sulphate was added to the supernatant (40% samration)

stirred overnight at 53°C and centrifuged at
10000 rpm for 30 min.

Pracipitate was suspended in TE buffer. pH 7.3

lcennifug&d at 7000 rpm for 10 min_ at 3°C

Virus was pelleted bv Uloracentrifugation at 35000 rpm for 90 min. at 4°C
and then resuspended in TE buffer

|

Paroally purified virus was further purified by 10 - 40 %% sucrose gradient ultracentrifuzation

lcenl:rifug&d at 23000 rpm for 4hr at4°C

Pellet was suspended i TE Buffer ( pH 8.5) and stored ac- 4°C

Figure 2: Protocol for Purification of Bombyxmorikenchu Virus (Bmkv)
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New Zealand white rabbit (weight 1 to Jig. age 14-16 weeks)
First injection (intra muscular)

r
0.3ml of purified virus in Freund®s incomplete adjuvant (0.3ml) with 0.5ml of FBS

Second injection (intra muscular) After 8 davs

0.3ml of pufied virus in Freund’s incomplete adjuvant (0. 5ml) with 0_3ml of PBS

Third injection (intma muscular) After 7 days

¥
0.3ml of purified virus in Freu.tufsimnm;kete adjuvant (0.3ml) with 0.5ml of FBS

Fourth injection (infra muscular) After Tdays

Test bleed of 2ml

After § days
0.3ml of pusifled virus in Freund's incomplete adjuvant (0.3ml) with 0.5ml of FES

After 10 days

Final bleeding and tlood pooled for separation of serum

Figure 3: Immunization Schedule for Rising of Antitodies
Against Ultrapurifiedkenchu Virus

Figure 4: Gel Picture Showing the DNA Isolated Fromnthe Ultrapurified Virus
Lane 1: DNA isolated from the ultrapurifiedKenchu virus

Lane 2: DNA ladder 250 bp

Index Copernicus Value: 3.0 - Articles can be sertb editor@impactjournals.us




| Molecular and Immunological Detection of Kenchuvirus Infecting Silk Worm (Bombyxmori L.) 85 |

750 bp <

500 b:}r;'— bl 700 bp

250 bp <

Figure 5: PCR Detection of Bmkv Using Gene Specifierimers
Lane 1: DNA ladder 250 bp

Lane 2 and 3: DNV 1 gene specific primer amplificabn

Lane 4 and 5: DNV 2 gene specific primer amplificabn

Control (A- Coatingbuffer, B- Healthy sillewonm sample)

A
N

T 1:10

I

G

E g

x| 120

D L |

Il 1:50

L.

U

T

1 : : an

o Primary antibody dilutions

N Secondary antibody dilution (1:1000)

Figure 6: Standardization of Antibody Titer Raised Against
BmKYV by DOT-ELISA Forultrapurified Virus
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Table 1: Plate ELISA Readings at ORQgs nm fOr the Detection of Bmkv against the Raised Antibdies

Control Control
1.141 1.186 0.031 1.147 1.63p 1.608 0.018
0.040 1.899 1.341| 1.030| 0.024

0.034 12 0.0

ntibody | 1:500 1.123
Dilutions | 1:1000| 1.153 1.134 1.041




