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INTRODUCTION

I

Rinderpest, the major killer of animals since ancient times, is an acute, highly

contagious and one of the mostdevastating diseases of cattle, buFaloes and pigs which

also aFects the small ruminants and most of the wild animals belonging to the order-

Aztiodactyle. The disease caused many pandemics, killing animal population all over the

world, but mainly remained endemic in Asia and Africa for certuries. The strenuous

exercise made during this century through various eradication campaigns resulted in the

control and eradication of tlle disease from many countries and the dream of its global

eradication to become the first animal disease to wipe out from the face of the earth is

not far away.

# . . '

Classical Rinderpest (A/n#cr-cattle, pel/-plague), a scourge of cattle & bufaloes,

has a potential to cause more than 90% mortality in a susceptible population. It is

clinically characterized Ly sudden onset of fever, severe depression, necrotic stomatitis,

shooting diarrhoea, dehydration and fnally death of the sufering animal (Plowright,

1962). The disease mainly spreads by direct contact and through contaminated drinking
water. Aerosol transmission of the virus also occprs and is dependent on the relative

humidity. The virus replicatts both in lvmphocytes and mAcrophages leading to
i - ''-' . :

lymphoid necrosis and in the epithelial tells of the gastro-intestinal, respiratory and

urinary tracts, endocrine and exocrine glands but not in brain and spinal cord (Hyslop,

1979).

The disease is caused by rinderpest virus. This is an RNA virus belonging to the

Oçdzç-M ononegavirales, Family-/krlplm v/r/e e, Subfamily- Paramyxovirinae and the

Gznus-M orbillivirus. Tlle other members of the genus morbillivim s includes measles

virus (MV) in man, canine distemper virus (CDV) in canines, peste des petits ruminants

virus (PPRV) in small luminants, phocine distemper virus (PDV) in seals (Osterhaus e/
a1., 1989) and dolphin and porpoise morbillivimses (Barrett et aI., 1993). A morbillivirus
of unknown pathogenicity has betn idtntified in American cattle by sequtnce analysis
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(Baron e/ al., 1994) and an unusual pulmonary infection in man and horses in Australia

has àeen ascribed to a new equine morbillivirus (Gould, 1996).

A11 morbilliviruses are antigenically closely related and have similar physico-

chemical properties and produces characteristic cytopathic eFects (CPE) in cell culture

(Underwood and Brown, 1974). Morphologically morbillivimses are pltomorphic, hut
usually spherical in shape and are of 15O nm or more in diameter although fllamentous

forms up to 1 gm long may appear.

Rinderpest, which caused havoc for a long time, can be easily prevented by

vaccination and is also unequivocally an eradicable disease by mass vaccination.. During

th d l ears of this century
, most of the countries eradicated this disease bythe 19 an ear y y .

mass vaccination and slaughter policy. The disease remained endemic in many parts of

Asia and M rica, where because of economic and rtligious rrasons stamping out policy
. 

'

could not gain popularity. Aher the development of caprinised, lapinised and tissue

culture vaccines and witil the launihing of various control and eradication campaigns,

these vaccines played a key role in controlling this scourge from many countries of these

regions. The disease, which used to take a heavy toll a few decades ago, now has been

brought under control to a great extent.
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India made a landmark in the history of rinderpest control, when a comprehensive

programme with the European Union stipport- The National Project On Rinderpest
Eradication, wiped out the disease from country with no report of the outbreak since

1996 (NPRE, 1997). Accordingly, on 1St March 1998, the whole Indian Territory has

been declared ttprovisionally free from' the disease'' (Sinha, 1998). Eradication of
rinderpest from the country is only an initial step and maintaining freedom from the

disease until a11 risk of re- entry of the virus has been eliminated, is a real tough task

ahead.

Rinderpest is a disease of awesome potential and has the capacity to re-infect

tenitories from wllich it has been eliminated. Rinderpest free countries, bordering

rinderpest-infected countries are always under a permanent threat of transboundary

rinderpest incursions. Recently, Pakistan suFered from a very severe outbreak of

2



rinderpest- one of the worst attributtd to rinderpest virus in many years (Rossiter et a1.,

1998), which subsequently spread to Afghanistan. Therefore, India must be prepared to

detect and respond the tlare- ups and to diFerentiate RP from PPR in sméll ruminants.

After declaration of ttprovisionally free'' status and entry into the extremely vigilant

ïtsurveillance phase'', the handling of vim lent as well as vaccine rinderpest virus should

also be limited in the country.

To maximize the chances of success, an eradication strategy needs to identify tàe

residual foci of the disease. This is particularly important with mild strains of rinderpest

virus, which exert Iittle or no pathological efect on livestock- certainly nothing akin to

cattle plaguq. The obvious solution for this is to develop a strong sero- surveillance
syssem, capable of investigating all parts of the coqntry This surveillance should seek

evidence of persistent rindtrpest in yearling animals unprotected by either vaccine or

maternal immunity (Mukàopadhyay et a1, 1999).

For diagnosis of rinderpest a number of serological and molecular biological tests

have been standardized. M olecular biological tests like DNA hybridization and RT- PCR

are not easily applicable because of their requirement of high infrastructural facilities.

Serological tests arç economical and easy to perform and are likely to play a key role in

this situation. Currently, monoclonal antibody based competition- ELISA (Libeau, 1995)

and immuno- capture ELISA (Libeau et al., 1994) are widely used for surveillance of

rinderpest in the countfy But these serological tests require virus material (purified or

sonicated antigen) as a reagent to dettct the anti-virus antibodies (C-ELISA) or as a

reference antigen (immuno capture ELISA) to consrm the presence of virus in clinical

samples.

Handling or widespread use of virus on the face of success in eradication

campaign within the country is not acceptable. Since India is following the tOIE

pathway' for rinderpest eradication, it is likely to be restricted soon. Therefore, it is the

need of the hour to replace the virus from diagnostics or biologicals with some nony
I :infectious riagent. This can be achieved either by gse of recombinant protein (Ismail et
:

a1., 1994) or by production of anti-idiotype (anti- Ids) antibodies that mimics the viral

epitope (Zhou e/ J/., 1998). Tile production of recpmbinant proteins is expensive. The
!

>
1
1
).-
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loss of original conformation because of cllange in glycosylation pattern- in case of

glycoproteins and variable yield of protein in certain expression systems, are some of the

problems associated with this approach. Rinderpest virus, because of its close antigenic

similarity to PPRM is indistinguishable in sntéll mminants using recombinant protein as

a diagnostic reagent. Rinderpest virus N protein expressed in eukaryotic system failed to

diferentiate between rinderpest and PPR positive sera (Sreevastava, 1998).:

The ldiotype network theory postulated by Nobel laureate Niels K.lerne (1974)
j '

introduced the concept of internal image and stimulated the idea of manipulating the
l

immune system by anti-idiotype antibodies.

! .
Antitidiotypes that recognize an idiotype and represent an internal image of the

antigen have been generated in many systems. Their antigenic mimicry makes them

valuable suhstitutes for infectious agents as immunogens (Kennedy and Dressman, 1983.,
Regan et a1., 1983., Orten e/ al., 1988,. Srikumaran et a1., 1990., Chiang and Nicholas,

1996), cell surface receptor probes (Noseworthy et a1. 1983) and immuno-diagnostic

reagents (Taikaberry e/ al. 1992,. Zhou, et J/.1998).

The approach of using anti-lds in immuno-diagnostics has several advantages
i '

over current immunoassays. Since anti-lds are immunoglobulins and are non-infectious

they overcome the inherent problems of working with dangerous animal pathogens,

inuous production of the reagents by kybridoma technology and enhancefacilitate cont
the reproducibility and standardization of the test.

Keeping these things in view, the present study was carried out with the following

objectives:

To produce anti-idiotype antibodies to monoclonal antibody directed against

rinderpest virus.

To charjcterize and evaluate the raised
1

diagnostic reagent for rinderpest.

anti-idiotypt antibodies as a potehtlal

vvk L''
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RENDERPEST-HISTOEJCAL PERSPECTIVES
. t

Rinderpest is one of the oldest and most devastating contagious diseases of cattle

and bufraloes. Tht earliest recognizablt dtscription about disease wert written in the

fourth century AD (Barton, 1956). Tlle disease is thought to be originated in Asia and
then spread to Europe and Africa. In about the 1't Century the disease was introduced into

W estern Asia froin China with invasions of M angols
. The disease was recorded as the

inevitable sequel to every major military campaign in Europe. In Western Europe many

severe outbreaks were recorded during Thirty-year war (1618-48), Nepolenic wars and
;

the First W orld W ar. As a result of serious losses sustained during a series of epizootics in
j '

France about the middle of the 20th centuly the distase was respon'sible for tht:
tstablishment of Grst Veterinary Sçhool at Lyon in 1764

.

i i revalent since centuries. Di uring 1860's the disea
se w asln India the disease s p

E

very wide spread resulting in the death of about one million cattle per year
. ln view of

.: k .serious losses, the Goverùment of lndia in 1869 appointed Cattle plague commission
. On

t ( .the recommendatiùn of the commission
, the Imperial Baderiological Laboratory (now

I dian veterinary kesearch Institute) was set up in 1894 at Mukteswar- Kumaon
,

n

On M rican continent until 1884, only Egypt knew ih'è disease. The movement of
cattle during Italian/Abyssinian war resulted in the dissase spreading rapidly over the

whole of central and Southern Africa causing enormous losses in domestic cattle and

wild animals.

r''
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The concept of control of rinderpest by slaughter policy was given by Lancisi in

1714 (Smithcors, 1956). Although unpalatable at that time, this strategy was later on ustd
for the eradicapon of disease from atl European countries, Southern Africa, Australia and

th c tury these played a greatBrazil
. Aher the development of eFective vaccines in 20 en ,

j '
role in control rnd eradication of the disease.

7

PRkSENT wölumwmE STATIJS oF RINDERPEST

Despite various control and eradication campaigns, the disease is still prevalent in

some parts of the world. Ultimate success of eradication is continuously threatened by

residual foci of RP and lack of em cient follow up system as seen in W est Africa during

1980-82 and in East Africa in which the disease is still endemic even aher the start of Pan
è'Africa

n Rinderpest Eradication Campaign IPARECI in 1986.

' nç DD 1n u/oo+ A t=-- 2---!'- - q -,%,* --- - ' 7- - -Aher the resuroenfo
1H8ö ln order to control and eradicate the disease. It reduced the incidence of disease

within short timé and there is no outbreak in W est Africa Since 1988. Although PAREC
k èhas made signifiç>nt advances in eradication ofqrinderpejt lineage 1 virus from Ethiopia

the disease is still endemic in East Africa, in Southern Sudan, South-W estern Ethiopia,
. $

:

' 

l .Northern Eastern Uganda and North-Western Kenya wit hin which the virus continuep to
:

circulate, occasionally extending into surrounding areas (Vukhopadhyay e/ a1., 1999).
1

On the Xsian subcontinent the disease is still endemic in Pakistan and its
!

neighboring areak of Afghanistan. Pakistan sufrered from a very severe outbreak of
1

Rinderpest in 1994. (Rossiter et a1., 1998). Asian lineage of rinderpest virus, which ist
difrerqnt from African lineage's, has been spread to trade partners by the movements of

li
nfected animals. 'Oman and the United Arab Emirates are examples of countries that

. thave sufrered briqf incursions of this type without rinderpest becoming endemic. In
j '

contfast, Turkey and Saudi Arabia now have lengthy histories of contamination with
i

l
l



Asiah lineage and could have become infected on a permanent basis as appears to be thè

caje in Yemen (Mukhopadhyay et a1., 1999).

In India, National Programme of Rinderpest Eradication started in 1992, with the
! . .

support of àuropean Union, resulted in control of the d
,
isease and there is no outbreak

1 tt ' isionally free'' from the diseasesince 1996. Recently, the country has been declared prov
' 

; .

i ha 1998) khich is really a great achievefnent on the part of Veterinarians and a(S n , ,
I

landmark in the h, istory of the rinderpest.

RENDERPEST VDRUS

jjr-'y

Despite it's identity as a major killer of animals, especially cattle and buFaloes, the
i f Rinderpest remained unidentified until 1902 when Nicolle & Bey

,etiological agent o

discovered it as pf viral origin. The virus known as rinderpest virus is an enveloped anë

contains single stranded RNA genome with negative pplarity in helical nucleocapsid.

M orphologically, it is pleomorphic and ranges from 90-250nm in diameter. Some

tslamentous pmicles measure up to 1gm (Plowright, 1967).

The RNA genome of rindtrpest virus encodes eight proteins, of which six are

structural and tFo are non-structural. The genome sige of RBOK (Vaccine strain) is

15.582 kb. Amohj the structural proteins the large polymerase (L), the phosphoprotein
(P) and nucleoprptein (N) are located inside the virion. The proteins located in the viral

! '
envelope are haelpagglutinin (H), fusion (F) and matrix (M) proteins. The non-stmctural
proteins C and V 'are encoded within P gene sequence and are produqed in infected cells

.

'.

The fusion (F) protein of all Paramyxoviruses is responsible for fusion of the
vil'us envelope with cell to cell fusion

, during later stages of infection with the formation

of syncytia. It is reported that even in tàe presence of anti-ll neutralizing antibodies
, virus

:
could spread from cell to cell because of fusion protein

. The H protein of RPV is

responsible for the attachment of virus to the surface receptor and so influences the cell
. <'<= =



tropism of the virus,

Nothing is knoWn about

Vost neutralizing antibodits are directed against this protein.

1he nature of the cell surface r'eceptor for rindirpest virus

although the lacy of neuraminidase activity suggest that they lack sialic acid residues
i(Barrett e/ al

., 1991)1

1
coxTuoL oF kwozRpzsT

:

thAt the end of 19 century many attempts were made to actively immunize the
E

'

animals against rinderpest using bile from sick animals and serum- virus mixture. During

arly years of this centuly inaètivated vaccines also played great role in eradiçation ofe
' 

hili pines and Thialand. Devçlopment: of Caprinised
, Lapinised andrinderpest from P p

Tissue culture rinderpest vaccine revolutionized the rinderpest control programme. Thè

Caprinised vaccine was mostly suitable for animals with high innate resistance such as

African Zebu, the plain Zebu and bufraloes of lndia, but not for the pregnant and lactating

animals. The adverse efects such as thermal reactions, mouth lesions, diarrhoea, decrease

in milk yield and abortion in advanced stages of pregnancy, even deaths up to 21.5% has

been rtported (Scott, 1964). Aher development of tissue culture vaccine and then
adaptation of RBUK strain to tlle Vero cell line made vaccine production easy and

economic (Shishido et al., 19674. This vaccine is cufrentlv in use for vaccination of cattle! ' ''' ''''' 
.

and bufaloes in cöuntries where the disease is endemic.

' 

.#',

The tissue çulture rinderpest vaccine is thçrmolabile, which is the main drawback

associated with it. lt has a poor shelf life under conditions of average storage, The shelf

0 0life of vaccine at 22 C is three months
, while at 37 C it is three weeks (Plowright, 1972),

In most developing countries, where rinderpest vaccination programme is undertaken, the

feld conditions are harshest and cold chain facilities are poor. Thus, it indicates that
l

under tiçld conditions the rinderpest vaccine could lose its potency at two levels, ûrstly

during improper storage and transportation and in the next phase during reconstitution
.E

Because of these disadvantages, it generated the need to look for other approachrs of
!

vaccine production. Livt recombinant vtctor vaccints havt been productd for rindtrptst
N  w

t..
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using vaccinia as live vector (Mlma et a1., 1988., Belsham e/ al., 1989). In its first long-
term immunity trial, one recombinant is found e/ective for one year aûer a single shot

vaccination (Inui et al., 1995).

DIAGNOSIS OJ? RINDEFPEST

Field diagnosis of rinderpest in acutely infected animals exhibiting characteristic

symptoms and lesions is not dim cult. However this is ohen confusing in endemic areas

where outbreaks of milder form occur or in areas where mass vaccination programme has

made progress, wherein aFected animals may not show typical symptoms or lesions. In

small ruminants the PPR virus shows similar symptoms and therefore diagnosis is

dim cult clinically, so it is necessary in such cases as well for confirmation of provisional

diagnosis of rinderpest to resort to laboratory diagnosis.

Various serological as well as molecular biological techniques have been

standardized for the diagnosis of rinderpest. Presently, competition- ELISA (Libtau c/

al., 1992,. Anderson & Mckay, 1994,. Singh et al., 1998) and Immunocapture- ELISA

(Libeau, et a1., 1994) are the two serological tests in vogue for the detection of antibody
and antigen, respectively.

ln C-ELISA, the approach is to measure tlle competition between the test antibody

and detection antibody for binding to the particular antigen. In most cases, the detection

antibody is monoclonal which confers specificity to the tests. All C-ELISA developed for

RP and PPR uses purifed or sonicated virus-infected cells as the .antigen. Since the

antibody binding reaction is directed against only one viral protein, it would be useful to

produce this antigen in large quantities for the production of large number of test kits

Recombinant proteins containing particular epitope can be used. But cross-reactive

epitopes present on expressed protein makes them unsuitable for diferential diagnosis

from closely related viruses. Rinderpest virus N protein expressed in an eukaryotic

system reacted to both rinderpest virus and PPR virus speciGc monoclonal antibodies

(Sreevastava, 1998). Alternatively peptides comprising the particular epitope can be used
. . ,

'
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N but these are not juitable for the confirmation dependent epitopes. Usç of anti- idiotypic

antibodies mimicking the pàrticular vira! epitope may prove suitable càndidate' for this.

continuous and kulk production of these are also possible by hybridoma technology
k -

(Zhou, 1998). i

!

1 AxTtsooas To mxosupsservmcs GlxcopRolilxsMoxocsoxx:
1

Rinderpest virus surface glycoproteins, haemagglutinin (H) and Fusion protein
: . ; .

(F), plays importqnt role in virus attachment and fusion of host cells and antibodies tp:

èi robably play a key role in the development of immunity.these surface prot ns p

Bhavani et al. (1989) characterized three: antigenic sites (designated as 1-111) on
, 

'

haemagglutinin protein of RPV using monoclonal antibpdies. Site I & 11 were found

partially overlapping by C-ELISA. Sugiyama et a1. (1991) characterized seven distinct
antigenic sites on haemagglutinin and three on fusion protein. The M Abs to six sites on H

protein were able to neutralize the infectivity of RPV. The addition of anti- mouse
!

immunoglobulin increased the virus neutralizing antibody titre of most of the anti- H
5 :

M Abs, including those lacking neutralizing activity. One of the antigenic sites on H was

tonserved among morbillivumses and the M Abs to this site had haemagglùtination

inhibition activity against measles virus (MV). The anti- F MAb lacked neutralizing
activity, but two of the five M Abs did show activity in the presence of guinea pig

complement.

)Mccullough and cowerkers (1986) produced MAbs to a11 morbilliviruses. They
found epitopes on H proteins to be virus speciGc category while that of on F protein were

. i
mostly group speciûc.

C-ELISA developed by Libeau et a1. (1995) uses anti- H monoclonal antibody for

specisc diagnosis of rinderpest. Singh et a1., (1998) also developed monoclonal
i

antibodies to rinderpest virus and M Ab based C- ELISA . This M Ab is also against H! 
. .

rotein of RPM SP 
,

10
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2 .
IDIOTYPE- WNF/ IDIOTYPE NETWORK REGULATION

J '
E

The immuqe system of an individual çan make millions of diFerent kinds of

antibodies- the conjplex molecules that recognize ând bind to alien substances that invade

the body marking ihem for destruction. 'Each antibody can in turn be the target of other

antibodies that recögnize its unique molecular characteristics. By means of such antibody

-antibody reactionj the immune- system interacts with itjelf. Network reactions seem to
. . j ' '

modulate the normal immunè resnonse and disorders of thç networks 1ay underlie auto-
. 

* 
' 1

immune diseases that stem from an immunological attack on the body Iitself (Kennedy e/
' l !

a1., 1986). j
l

An idiotype or idiotypic determinant (Id) is the antigenic site associated with the
, : ' '

variable (V) region of the antibody molecule. The srst description about idiotypes came
in 1963 from two diFerent groups of investkltors. Hrnry Kunkel and co-workers

. '''''''' '*' ''''''#'' :

described a unique set of antigenic determinants on human antibodies (Kunkel et al.,
i

1963) while Jacques Oudin described a similqr finding oà rabbit antibodies (Oudin &
i

Michel, 1963). In each instance, these investigatqrs generated anti-antibodies that were
idiotypic in nature. The Gndings of Kunkel and Ouàin, that the anti-antibodies recognized

;

very unique antigenic determinants, were initially conceived as rare forms of allotypes or

individual antigenic determinants on immunoglobulin. Oudin later termed these unique

determinants as idiotypes from the Greek words ttidios'' meaning unique or individual

and Sttypos'' designating form.

Evidence that Id and anti-ld may haye some biological role in the induction of the

immune response came from experiments published in early 197Os. ln these studies, it
. !

was demonstrated that anti- Id was potent in vivo- suppressing agents of antibodies that

expressed a given ld (Cosenza & Kohler., 1977, Hart et a1., 1972). In addition, prior
.! ''' .

immunization with anti-ld also could enhance specisc immune responses to an antigen
'&x(#

y
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(Eichmann & Rajewsky, 1975). This experimental evidehce laid the groundwork for
d loping the network concepts involved in regulating the immune response.eve

! . , ti-ld that demonstratedIn 1973
, 
Lipdenmann coined the term homobody as an an

' 
. 

'

i ions of the antigen and shared complementary three-dimensionalthe biological funct
. 1 ' ,

' 

.

structures. In 1974, Niels Jerne postulated a theory of immune regulations based on
ëinteractions amonr antibodies and lymphocytes (Jerne, 1974). These interactions were
! '

represented by a s'eries of networks wllereby ld and paratope recognition on antibodies
i

and lymphocytes constituted the components of a given network. In Jerne's network

theoly the homobody was conceived as an internal image anti-ld, that displayed

functtonal mimicry of the antigen. ln network theoly Jerne proposed that the immune
i

system display an auto-regulating behavior via the interaqtions of a paratope on an Ab2
' i

with its corresponding Id expressed on an Ab-l. The Ab2 also express an Id that can be

recognized and regulated by cells that possess antigen receptors with specitlcity towards

eitller the ld or paratope of the

these regulatory antibodies (Ab-2) were low .and that the interaction between these j
. !

- -.:u - a :-a a ..a m.! 1 o ovulhltina tlaei r nartifplar ' reée tor for the ld or aratope of ):'
the Ab-2 was at a steady state or in equlllbrlum. T e lntro uctlon ,0 an an l. , , 

. yy,
1 '.

disturb this steady state, and binding of the Ab-l to the artigen would allow the Ab-l to '
i :

escape from the suppressive efrects exerted by the Id of the Ab2.

Ab-2. Jerne assumed that the average concentrations of

ctasswlcATiox oF ANTI-Io:

.%.

i .
' h two types of Anti-lds- Ab2 a and Ab2 ;$ (Jerne e/ J/.,Accordinp to Jerne t ere are

1982). The Ab-2a binding to its Ab1 may or may not be inhibited by the antigen
i .

inducing the Abl. An Ab2p or internal image anti-ld that is representative of the
homobody, has the capacity to serologically mimic the antigen recognized by the Abl:

i imicry is that
, in certain instances the jaratope and Id on the Ab-1 mayThe basis of thisim

! k Id may sharerepresent the same or similar sites and thus, the antigen and ant -

complementary pstructufes based on their ability to bind the Ab-l at its paratopic and
I ''''' r

' 

'
' 

;

'

idiotopic sites, respectively. The Ab-2j or inttrnal image anti-ld can substitùte for the

12



antigen and can induce an anti-antigen response (Ab-3) that serologically resemhles tht

Ab-l .

Bona & Kohler proposed an alternative classifcation of anti-ld that subgroups the

Ab-2a proposed by Jerne into Ab-2a and Ab-zy. The Ab-2a recognizes a idiotope
E

locattd outside the par'atope while the Ah-2y recojnizes the Id located within it (Bona

and Kohler, 1984). The Ab2a binding to the Ab1 is not inhibited by the antigen while
;

Ab2y binding is inhibited àfter the binding of antigen to ihe Abl . Although, Ab29 &
' '- . l .

Ab2y recognizes the idiotype present inside the paratope, Ab2 j) is only the internal

imagt anti-ld while Ab2y is non-internal image anti 1d.7

' 

. 

, 1
Kohler and co-workers (1989) classised apti-lds ony the basis of their biological

?
characteristics instead of inhibition of Ab1-Ab2 interaction. They coined the term

' $

' 

,

'sNetwork antigen'' to those anti-ld preparations that produce Ab-3 populations that
!recognize the original antigen. They useè a number of conceptual parameters to explain

the induction of antigen spçciûc responses in- Wv/ by the non- internal image subclass of

anti-ld (Kohler et a1., 1989). Of a11, the classification given by Bona & Kohler (1984) is

most acceptable.

' ; '
- 'lbhqr-'-l 

. k.' '

PAODUCTION OF ANTI-IDIOTYPE ANTIBODIES

Various systems have been used to producr anti-lds n>mely autogenic, isogenic,

allogenic and xenogenic dependihg on the animal to be used for the production of anti-lds

i.e. whether in the same animal, within an inbred stràin, across strain barrier or across
)

species barrier respectively.

Rodkey (19t4) developed autogenic anti-lds in rabb its by separating Ab1 from

serum and then injecting into the same animal aûer some time interval in FCA. This: 
.

resulted in autogehic anti-lds production. The production of anti-idiötype response
. E

' 

''' 
:
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è-' spontaneously during a normal immune response .to antigen was demonstrated by Kelsoe

& Cerny (1979), Geha (1982) and Krah & Choppin (1988).

Potter & Liebermann (1970) and sakato & Eisen (1975) developed isogenic anti-
: 

'

Ids in mice aher injecting antibodies from one mouse to another of same inbred line.

For xenogenic anti-ld production most of the workers favored rabbit (Kennedy &

Dressman, 1983., Orten et al., 1988,. Tsuda e/ al., 1992., Xue qt al., 1991) while guinea pig
' y

(Eichman et al., 1975), calf (Srikumaran et aI., 1990) and goat (Dandapat et aI., 1994)

were also used.

ANTI-ID AS PUTATW E W RAL VACCINES

A number of studits have implicated the pptential use of anti-ld in the induction
k

'

of protective immunity against a wide variety of infectious agents. Vost of the attention

of anti-ld based vaccines has focused on Ab-2; priparations that demonstrate serological
mimicry to a variety of antigens associated with a number of pathpgens. However, studies

have also demonstrattd that Xb-2a preparations can induce specisc immure response

without subsequent antigen exposure (Schick e/ al., 1987).

The first report of an anti-ld inducing an immune response against an infections

nt, that would be conceived as exhibiting vacct. ne potential, was in the Trypanosomaage

system, by Sack and co-worktrs (1982). Subsequent studies indicated that the anti-ld wak
of the Ab-2a class and recognized a restricted 1d. The anti-ld was genetically restricted in

its ability to inducç anti-trypanosoma responses in mice.

. . 
'

In 1983, Kennedy and co- workers, showed the ability of rabbit polyclonal anti-
E

1d, containing Ab-2j populgtion, to induce the antibody respons: against Hepatitis B
virus in mice. Later on, the same group was able to demonstrati the protective immune

q

' 

q

' 

'

response of anti- Ids agaijnst, HBV in chimpanzeç- the most relevant animal model for
human HBV (Kepnedy e/ a1., 1986). During tv same year Reaga:n & co-workers

(q

' 

.
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;4j
j '$:

succeeded in inducing a neutralizipg antibody response against rabies virus using an Ab-
I '2a preparation

. Sin 'çe then a number of reports have suggested the potential use of anti-ld

as vaccines against a variety pf infections viral agents and virally induced tumors. These

include the work on Blue tongue (Grieder and Schultz, 1990), Bovine herpes virus
:

(Srikumaran et a1., t 1990), Newcastle disease (Tanaka et a1., 19861, Cytomegalovirus
(Keay c/ a1., 1988), Herpes simplex (Lathey et a1., 1986) H1V (Zhou et a1., 1990),. 7

4 . g . j .Poliovir
us (Uytedehjag & Osterhaus, 1985) and Reovirus (Goulton et Jl, 1986).

i !Against tumors induced by viruses, it includes malbney murine leukenia virus
! - . 

-'' .

(Mernaugh e/ aI., 1992), Mouse mammary tumor vil'us (Raychaudhuri e/ al., 1987) and
. r .

Simian virus 40 (Mernaugh et al., 1992).

;
èTh

e most thoroughly studied and successful viral-related anti-ld system is that of
;

reovirus. Green and colleagues used a murine monoclonal antibody that recognized
, I 

' 
.

reovirus hemagglutinin type 3 as the Ab-l preparation to generate anti-ld reagepts. These

investigators utilized an internal image anti-ld preparation that mimicked reovirus

hemagglutinin to identify the cellulaf receptor for the virus ps the i-adrenergic receptor.
. I .

In addition, mice immunized with the internal image anti-ld iàduced a protectivç immune
:
response involving cell mediafed as well humoral response (Gaulton & Grten, 1986). A
high degree of primary amino acid sequence homology was found between the variable

region of the anti-ld !nd the reovirus type 3 helagglutinin tBruck e/ al., 1986).
L

'

In poliovirus system, Ab2 immunization led to the prpduction of virus-

neutralizing antibodies but did not conftr prottctivt immunity (Uyttdehaag & Osterhaus,

1985). In the Sendai virus system, a monoclonal anti- clonotypic antibody recognizing
the T cell-rtceptor of a virus-specific T-helper cell clone was used for the first time

.

Immunization with this anti-clonotypic antibody induced protective immunity against

Sendai virus infection by eliciting T cell & B cell immunity (Ert1 & Finberg , 1984).
:

, j ! .
.rr

One subtype! of Influenza virus, because of its antigenic variation
, dops not

$i
nduce neutralizing aùtibodies against other subtypes

, but anti-lds to M em 71H-Bel N

15



virus (H3 subtype) developed neutralizing antibodies âjpinst H1 or 142 subtypes along
with H3 subtype- a very interesting finding observed by Ander & co-worktrs (1989).

This gfoup also demonstrated that this immune fesponsi was not genetically rçstricted
1 '''' .

limmune response in difrerent mice straihs.and produced the
,

. 
, 

,. . 
.

An Ab-2J monoclonal anti-ld developed for HIM induced antibddies against HlV
) , 

' '

i 8 b t could not produce any detectable anti-virus antibodies inln mice- syngeni system, u

Rabbits- xenogenkc system (zhou c/ al., 1990). on the otiief hand, polyclonal rabbit anti-
; L

' 

I .

Id developed for 'pseudo rabies virus induced anti-virus a'ntibodies in mice- a xenogenic
1 ' tsystem and proteçted then from lethal challenge (Tsuda et q1., 1ù92).
E

' 

1:, '

'

; t . j jyjTanaka e/ Jl,(1986), who raisçd polyclonal anti-lds against Hpemagglut n
. . 

. 't ! , . . .

ï l tibody lesponse iù a syngenic system.protein of Ntw Castle Dlsease
, found anti-vira an

; .

Anti-ld induced anti-vinis H1 titre was found 1:4 as compared to 1 :128 sjown by the
Newcastle disease virus.

J!
ANTI-ID AS CELL SURFACE RECEPTOR PROBES

2 ibodies have Leen found to be useful in ideniification of cellAnti-idiotype ant
I I .

surface receptors for certain ligands and virus:s. Various studies have demonstrated the
: .

usefulness or these anti-iàiotype reagents in detection and modulation or specinc
j '

membrane receptèrs of certain cell types. sege & Petersdn (1978) raised anti-idiotypçs
i

against the retinol binding protein (llBP) and insulin antibodies. The anti-anti RBP
1 ' j jogical surfaceantibodies bound speciscally to the rat intestine cells

, which have phys o
1 '

receptor for RBP. 'These anti-idiotype reagents abolished the uptake of retinol by these
. 1 ' .

cells in concentration dependent manner. The same authors also found that anti-anti-
j 'i lin antibodies lnhibited the binding of 1251 labeled insulin to isolated rat epididymalnSu
' 1

cells.

Anti-lds hake played great role in identifying cellular receptoyrs ?or some viruses.
: .

It includes rçovints (Noseworthy e/ a1., 1983), polyomavirus (Marriott e/ a1., 1987),
E

blb-tts
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Epstein-Barr virus (Mernaugà c/ J/., 1992) and

(Mernaugh et a1., 1992),
h

murine leukemogenic fetiovirus

Krah & Choppin (1988) found anti-idiotype antibodies to cell surface receptor
itsc to measles virus in mice immunized with measies virus', 30-35 days post-spec

immunization. These sera agglutinated erythrocytes which virus also agglutinate, reacted

with Vero cells and inhibittd virus attachment to Vero cells. This cell surface receptor

binding activity was identised to l)e in tlle immunoglobulins and was neutralized by sera
!

against the virps.

orten et /g. (1988) found MDBK cell surface receptor binding anti-lds ip
:

1 clonal rabbit i anti-ld sera developed against Bovine Herpesvirus-l monoclonalpo y

antibody. This binding was demonstrated by indirect iuorescence technique. Srikumaran

e/ a1. (1990) also found xenocenic polvclonal anti-lds binding to the BHV-I permissivei ''-''''' - - 
.

cells, as determined by virus infection inhibition study.
. 1 ' .

xue and Vinocha (1993) identined a 50 'KDa prttein as a specinc receptor forë 
:1 .

BVDV gp53, by using anti-idiotype antibodies to BVDV monoclonal antibody.

ANTI-ID AS DIAGNOSTIC REAGENTS

Ab-2;, because of itF property of antigen mimicry,
diagnostics as an alternative to virus material. As'anti-ld is an antibody, there is no harm

in its use in diagnùstics in place of hazardous virus material. Internal image monoclonal

anti-lds ensure thç continuous supply of reagent without any tedious processing (Zhou et
:

a1., 1998).
. I

Tackaberrl et a1i 41992) developed anti-ld baseé ELISA to detect the human
E .

cytomegalovirus (HCMV). The inhibition-ElalsA detected HCMV in a concentration
3 PFU virus/ml with 50% inhibitiop at Approx. 3 xdependen! mannef from 20 to 0.6 x 10 ,

3 '10 PFU/ml
. As $he CM V concentration in urine, in active infectiön stage, rqnges from

:

2 106 PFU/mI the technique was found useful to detect virus from urine samples.10 to 
,

zhou et at. (1995) produced polyclonal anti-lds against shared idiotope (IdX) of

anti- bluetongue vil'us M Abs by sequential immunization. This Anti-ld population

has a great potential in

17



6 rçacted With various homologous and heterologous bludopgue virus ppsitive sera and

ibund useful as a potential diagnostic reagent in deteciion of anti-bluetongue virus

antibodies.

There is no published report of anti-idiotype antibodies for rinderpest virus,

àlthough Thangvelu (1988) produced anti-lds to rinderptst virus ujing anti rinderpest IgG
in an allogenic system. These anti-lds could not found suitable as a'diagnostic reagent.

Rinderpeqt has been declared provisionally free from our countly but the disease

surveillance will continue for years. For efective surveillance of the disease, we must

have quick, accurate and Geld applicable diagnostic tools in our hand sl? that they can be

widely used throughout the countfy The serological tests prtsently in vogue use tlle virus

material in them as a diagnostic reagent. For large-scale production of diagnostic

reagents, continuous propagation of virus is inevitable. Accidental escape of virus

although of vaccine strain, may prove dangerous in the wâke of increasing susceptiblt
, 

I

bovine population in the country, aûer cessation of vaccination.

Therefore it is very much essential to seek the alternatives for the use of virus in
i

diagnostics and biological. Use of anti-ldiotype antibodiqs mimicking the viral antigen is

one of these approaches to replace the virus, in this case.

Aher the development of Hybridoma technolojy, it has become feasible to
produce anti-idiotype antibodies for a particular epitope of a protein. By selecting a virus

specilsc monoclonal antibody, it is possible to raise aqti-lds, which can be used for
. I

specitsc diagnosij of virus as well as its differentiation frplp other closely related viruses.
I !

Since anti-lds art non-infectious they overcome the inherent problem of working wità

dangerous pathogens and also facilitate continuous production of the reagents by

hybridoma technölogy,

A

) GJS@E' :î' <
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M ATERIALS A#D M ETHODS

M ATERIALS

EXPEREWtNTAL ANEWALS

Rabbit - Healthy adult New Zealand White rlbbits weighing about 1Kg, obtained from LPR
!

section, 1V.R1 M ukteswar, were used in this stpdy. '

M ice - Balb/C mice maintained at IVRI, Mukteswar were used for production of ascitic

tluid.

VERUSES

TCRPV - Tissue culture adapted rinderpest Gccine virus (RBOK) between passage level

100-103 maintained in rinderpest laböratoly IVRI, Mukteswar was used in this study.

Lapinised RPV - Lapinised rinderpest virus (Nakamura -111 straih) at passage level 997
was used as a challenge virus in rabbits inoculated with anti-idiotype antibodies.

CELL LINE

Vere - M rican Green M onkey Kidney cell line originally obtained from A .T.C.C., Usx and

maintained in the Rinderpest laboratoly IVRI, M ukteswar between passage level 125-160

was used for virus propagation, virus neutralization inhibition and celt surface receptor

studies.



HYPERIMM UNE SERUM

Anti-Rindefpest virus hyperimmune serum (Hls) raised in rabbits S) and Bovinçs
!

(BHIS) at Riyderpest laboratoly IVRI, Mukteswar was used throughout the study.

L

CONJUGATES

, C

Following anjibody co' njugates were used in the study:
j t

' 

'

i). Anti-Rabbit- 11% 0 (Dakopatts, Denmark)! I
ii) Anti-Mouise- HRP O m akopatts, Denmark)* 

,b ' .

iii). Anti- Rabbit-FlTc (Genie, India)I 
-

iv). Anti-Mouse-Fl'l-c (Sigma, USA)

4

)-
'(1
e)

REAGENTS AND SOLUTIONS ?

;

The detail regarding composition of reagents and solutions are given in the Appendix or '@
. .r

mentioned at appropriate places.

EQUVM ENT

M icroscopes

1) Invefted binocular microscope, Olympus, .ï' apan.
!

2) Leitz Orthoplan Universal Largefield Fluorescence Microscope
' k

' 

'

Centrifuges

1). Biofuge, Htraeus instruments,
l2)

. Hermle Z 360 K, Berthold Hermle AG, Gtrmany
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6 Ultracentrifuge
1). OTD 65D, Sorvall, R. Dunpot Company, USA

:

Rotor '

1). M4629 sWing out rotor, Sorvall, Dunpot company, USA1
!
1

Other Equipmekt
1

1). 96 well plastic cell culture plates, Costar, Cambridge. UK1
. E2)

. ELISA plates and modules, Nunc, Denmark.
1

3). Vortet mixer, Cyclomixer, Remi, lndia1 
.

4). Magnetic stirrer, Baird and Tatlok Ltd., England
: ! .

5). Incubator, scientific Instrumenss, New Delhi, India
!

6). COc incubator, Forma scientifc Inc., Marietta, Ohio

7). Micro- pipette (0-200gl) - single and multi-channel

8). ELISA Reader, Labsystems Multiscan Plus

M ONOCLONAL ANTIBODY

Monoclokal antibody (D7
!

monoclonal antibodies

Laboratoly IVRI, Mukteswar.

26b) was selected from a panel of anti- Rinderpest virus
I

developed and availaible at Rinderpçst and Allied

M ETH ODS

REVIVAL OFSELECTED MONOCLONAL ANTD ODY IM AW CLONE

The monoclonal antibody clone D726b already preserved and fully characterized

Rinderprst Laboratory was revived as follows-
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The 177265 clone preserved in liquid nitrpgen was quickly thawed at 370C and
. (

centqifuged at 1000rpm for five min. Supernatant was decanted and the cells were suspehded

in 1ml of Iscove's Modifed Dulbecco's Medium (1MDM) containing 10% FCS. Cells wert
j ' Ith

en added in qa 25cc flask containing the same mediav The tlask Fas incubated in 5% CO2
! .

tension at 370C incubator. Crlls were obsefved daily. Thçse were expanded in larger tlasks at
j t

' 

.

appropriate cell concentrations.
i
i
:

PltooccTlùx oF AsclTEs

. 
'

The procedure's for ascites production were followed as'described by Brodeur et a1. (1984).
; (

A) Pristane/ IFA priming
1 Pristan or 1FA was used at tlpe rate öf 0.5m1/mice as a pretreatment for ascites

. (
production. Three mice were used each for pristan ând lFA priming.

N Tuberculine syringe was filled with pristan / IFA.

D M ouse was taken by its tail and its feet Fere allowed to grasp the top of the cage. By
:

grasping the nape of its neck with thumb and foref) nger tail was stretched down against
Ithe base of the thumb and hold in piace with the third and fgurth fingers.

: l

K The animal was lihed and tlpe abdomen was disinfpcted using spirit. Holding the syringe
' ' 

j , ,
upward at 450 angle, needle (22 gauge, 11/2 inch) was inserted into the abdomen not

'lcm and injected 0.5ml of either pristanlot IFA Fply
. Apimal was replaced inmore than

! !

caje and oihers were inoculated in the same way. !

B) Inoculation of cells

' !
M The cells (D726b) grown in 75cc tissue culttlre flajk were harvested into 5Oml tube and

. 
'''

' 

:

centrifugez at 1000 rpm f6r five minutes.

(

K The supernatant was decanted and the cells washed with serum free protein free media
. 1

(Sigma). :
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4 Aher second washing witk serurfl free protei'n free media the cells were re-suspended in

bàme media for inoculation in mice.

: Cells were counted psing ,
' q7 

lls/nll. .10 ce

i lated with 5x106ce11$/mice Fply.D Primed mice were nocu
. 

'

' 

l
'hematocytometer. Cell conceptration was adjusted to

C) Harvesting thc ascites fluid

M AAer five days of inoculation of cells the animals were observed daily fof ascites or any

other changes in abdomen.

;
N W hen swelliùg became apparent the fluid wàs harvested using l8gauge needle in a tube

containing EDTA gfanules.

. 
. 

'

K It was centrifuged at 100Orpm for five mik., superfiatant decanted in a screw-cap vial
0 for flm her use.and stored at -2O c

PROTEIN A PURIFICATION OF M ONOCLONAL ANTIBODY FROM

ASCITES FLUID

lM Ab from ascites fluid was purified by passing thrpugh Protein A stpharose column
ii

(Sigma). Purification was carried out as per ins,tructions of the kit. Brietly, the procedure is

followed as under,

u t.o ml of ascites fluid was mixed with 2.0 ml of binding buhkr

N Desalting cartridge ,was regenerated by passing 10ml of HEPES bu/er at the rate bf 1.0

ml / minute.

? Similarly Protein A cartridge was regenerated by passing 5.O ml of regeneration buFer at

the rate of 1.O ml / minute.
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'

K Aûer regeneration of Protein A cartridge it was equilihrated with 4.O ml binding buFer

by passing it at the rate of 1.0ml / minute.

M Sample- Binding bufYer mixture was then 'Ioaded on the Protein A- sepharose column

and pàssed at the rate of 0.5 ml / minute.

K Aher loading the sample column was washed with 6.0ml binding bu/er at tht rate of
L ; .

1.O ml pminute. '

. !K Desalting cartridge was then attached to the Protein A cartridge and the M Ab attached to
i

the Protein A- sepharose column was eluted with 5ml elution buFer by passing at the

rate of O.5 ml / minute.

i
K Both cartridges were regenerated as above and stored in PBs-M ide until further use.

;

M Eluted M Ab was further tested in ELISA and the protein content was estimated by

Lowry's method.

PREPARATION oF Fab FM GMkNTS

The Fab fragments were produced according io Parham (1986) with certain modifcations.

Brietly, the procedure is described as under- E

1). Purised MAb was dialyzed against 0.1M phosphate buhkr saline (pH 7.2) and 4.Om1 of it
containing l .6mg / ml antibody was taken for digestion.

2). MAb solution was added to the digestion bufrer (pH 5.5) containing 0. lMg acetate bufer,
O.O01M  DL-cysteine and 0.002M EDTA in their snal concentratipns.

3l.papain solution made in 0. IN acetate bufer @ 1.2m#m1 was added. The weight ratio of
IgG: Papain used was 20: 1.

oc ter constant shaking for zhrs
.4). The mixture was kept at 37 un
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d tamide (ô.2M) and kept at 370c for5). The reaction was stopped by adding 0.4 ml of io oace
0c until fufther processing.30 minutes. The mixture was then kept at -40

PURIFICATION OF Fab FRAGM ENTS

Digested M Ab solution contains tl:e Fc fragments, undigested IgG and other fragments of

smaller molecular weight, in addition to the FaL fragments. From this mixture Vab fragments
' 

!
were purised by passing through Protein A-sepharose column which speciscally binds to

Fc portion IgG. As Protein A bind to Fc portion it wili absorb Fc fragments as well as
j ' .

remains of undigested IgG while Fab fragments will appéaf in the flow through. Therefore
!

for separation of Fab portion, procedure similaf to purifcation of MAb from ascites fluid! 
.

i) i llected in flow-throughwas followed. Howevtr in this instance, the Fa port ons were co
. E -'' .

fractions first follùwed by elution of bound Fc fragments Jnd undigested MAb.

:

i
EVALUATION OF REACTIVITY OF Faà FV GMENTS

Puritled Fab fragments were evaluated in ELISA to verify the digestion of M Ab by Papain

ànd further tested for their neutralizing ability in VNT.

i) Determination of MAb dizestion in a Blockinz- ELISAI ,

As most of the dominant epitopes are present in the Fc portion of 1gG, the anti- species

conjugate contains antibodies mainly against these epitöpes. If Fab fragment retains its
ëbiological activity to bind the antigen the anti-mouse conlugate used for detection will bind

to a lesser extent 'with Fab, when compàred to updigested M Ab. This principle was used lo

demonstrate the digestion of M Ab 17726b in Blocking- ELISA.

* ELISA micro-titre plates were coated with sçmi-purified TCRPV antigen diluted 1: 150

0cin PBS for 1hr at 37 .
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* Aher washing with PBS-T for 3 times, Fab fragments (diluted in blocking bufrer) were
added io the wells in Loglc dilutions, while blocking bufrer was added in M Xb control

CC for lhr
.wells. Plates were incubated at 37

1 
..o ...... q. . . x v w yj ., . -. . E .

was added in a1l wells including that of M Ab control. Plates were incubated at 370c for

1hr

* Finally ahet washing the plates, anti-mouse conjugate (1 : 1000) diluted in blocking
k n

buflkr was a'ddtd and platts wtre incubated at 37vC for lhr.

* Substrate buflkr containing HzO2 and OPD was added to the wells
, aûtr washing with

PBS-T. Colour development was measured in an ELISA reader at OD4qa.I ''''' .

Inliibitipn of colour reaction, in Fab frajment added wells, was expressed as percent
inhibition (PI) of colour, usicg following formula'.

(OD)4q2 with MAb control - (OD)49a with Fab Fraction

Peroent Inhibition = x100

(OD)4n2 with MAb control

A11 reagents used in this assay were 50g1/ well and assay was performed in duplicates
.

1ii) Neutralization of virus bv Fab frazments

,; .Neutralkzation assay was performed by using 1O0 TCIDjC virus per well with Log
lc!

dilutions of ascites, Protein A purified M Ah and purified Fab fragments
.

!

* Ascites tluid, am nity purised M Ab and purifled Fab in Loglc dilutions were pre-

incubated with 100 TCIDSC TCRP virus for lhr.
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* The virus-antibody mixture was added to pre formed Vero cell monolayer in 96 well cell
, . z.. s:

culture plate. Five wells were used for eaéh antibody dklutioh. Plates were incubated at
g37 C under 5% COa tension for 7 days

.

L
* Cçlls were pbserved for CPE alid end poipt neutrqligation titre was dçtermined as' tàe
hi hest dilution of a/cites/ purised MAb/ puriiied fab that inhibiteà CPE in 50% of theg
wells.

.: ,

I l
W MUNIZATION OF RABBITS BY Fab FW GMENTS

)
Two adult healthy rabbits were inoculated with 'am nity purified Fab

i h following schedult:t3oog#rabLitl for anti-idiotype antibidy produition as per t e
fragments

b)1
v yl

FlA2) First booster

3) Second booster

14

28 F1A

Pre inoculation serum was collected from each rabbit b
. efore immunization. During

each immunization, adjuvant was used in equal volume to that of Fpb solution. Blood Fas
collected on 1#, 21, ,lY and 35 days post immunization for preparation of serum which was

0then stored in aliquots at -20 C for further ust
.

y' ' t
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PROD UCTION  OF ANTI-IdS

Selection & Revival of àybridola clone (D7 26b)
i

Expansion of cells

1
counting of cells Sensitization of mice (lFA/ Pristan priming)

t 2 
6lnoculation of cells in m lce (5x 10 cells) 19

t
Observation of mice

1
Harvesting ascites nuid

i
Titration of M Ab qndirèct ELlsA/ vNT)

$
Purilication of M Xb- usipg Protein A- sepharose column

t
$

Papain dlgestion of M Ab
i

Purincation of Fab -->

Testing aptibod
. y concentration (Lowry's method)

1

Protein A- sepharose column -=> Collection of Flow
. 

tjwough

1
Conùentfationèby reverse osmosis

Assessm tnt of biological activity of Fab
(VNT and Blocking ELISA)

1
' 

)-Clm m unization of rabbits t
)1

' 

t 2Collection of sera f0r anti-lds at vtrious st@z,çs of im m unization y)'! ''''''''''''''''' ' '!!
, . (



)
:1
)

PREPARATION OF CNBr ACTIVATED M AbD7 26b COUPLED SEPHAROSE 48 '

COLUM N t

For purifcation of anti-lds from anti-ld serum CNBr activated M Ab D726b- Sepharose 4B
t . .

Column Fas prepared according to tlle protocll described by Hudson and Hay (1989) with
some modiGcations:

1). Antibody preparation (MAb D726b):

. 
'

Cell culture supernataht (40n1l) of MAb D726b i was puritled using Protein A
lS

epharose column as described earlier. The M Ab bound to Protein A was eluted with 5
.0 ml

, ' ' .

of elution buhkr.

!

* Am nity puristd M Ab was dialyzed against 0
.1M Nm CO3/0.5M NaC1 (pH 8.3)l

overnight witll 3 changes of Lufrer. Tilis was carried out to remove small molecules

containing free amino or sulphydryl groups.

5 o* Dialyzed M Ab was centrifuged at 10
,0O0x g at 4 C for 1hr to reinove the aggregates of

:
M Ab if any.

* Antibody cöncentration was determinçd by Lowry's iethod.

2).CNBr activatinn of sepharose 4B:

* 5.O 1n1 of sepharose 48 (Pharmacia) was firj,t taken into a beaker and 3.0 ml of distilled

water was added to it. Further procedure wàs carried out in fume cupboard.

* A stoppered vial was weighed before as well as aûer adding CNBI- (SRL).

* This CNBr was dissolved in distilled water so as to make the final concentration of
' 

!

50mg per ml.

* W hile stirring on magnetic stirrer pl'l of the kepharose Leads was stabilized between 11
. 
. .. $ ;

to 11.5 using 2M NaOH with intermittent mixing.
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y * 3OOmg of CNBr dissolved in distilled watpr was llleh added to the sepharose beads (6o
. : , 

'

mg CNBr/ml sepharose) and tlle PH was maintalned between 11 to 11 .5 with 2M NAOI'I
for 5 to 10 minutes uniil the jH became stablè.

* lmmediately the gel beads were transferred to a filter paper cone in a glass funnel and

washed wità distilled water followed by bdrate saline buflkr (0. 1M, pl'l 8.3), 30ml each.
:

Beads were transferred to another beaker.

--j. r

1

3). Cnupling of MAb to CNBr activated sepharise 4é:
' )

* 8.O mg of MAb (1.6mg per ml) dissolvtd in 5.O ml 0. IM NnHCO3/O.5M NaCl bufer
' j .

was added tuickly to CNBr activated sepharose 4: and beads were kept under stirring
!

' 

.

0c ëcondition overnight at 4 
.

i

* Next day beads were loaded into a 5m1 syringe in which a piece of glass wool was
. I

applied as a flter. The column was washed wità 10ml PBS and washings were collected.

* Beads were suspended in IM glycine tpli 8) at 4OC for 6hrs to block the remaining
active sites.

1

* Finally the column was washed witll PBS thorougàly and stored in PBS- Azide at 4CC

raher sealing both the ends with parafllm untll furtheriuse.
!

I I 
.The binding of M Ab to sephàrose 48 was tested in ELISA by comparing

j .'

the binding of M Ab D726b to TCRPV antigen coated ELISA plates
, before and aher

coupling reaction was performed.
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PREPARATION OF CNBr ACTIVATED NORM AL M OUSE IM M UNOGLBULIN

(NM G) COUPLED jEPHAROSE 48 COLUMN
i

For absorptioh of anti-isotypes and anti-allotypes from the anti-ld serum, CNBr activated
i .

NM G coupled' sepharose 48 was prepared. The same protocol described by Hudson and Hay
(

(1989) was followed.

Blood was collected from BALB/C mice tlyough the innef eye canthus by a very
. !

thin pasture pipette. Aher separation of serum globulin fraction was precipitated out by

ammonium sulphate precipitation and finally dialyzed against 0. IM  NaHCO3/0.5M  NaCl

buFer overnight with three Lufrer changes.

NM G coupled sepharose 48 column was prepared as described earlier for M Ab-

Sepharose 48 column. The coupling of NM G to column matrix was tested by its ability to
. ë

remove anti-isotypes and anti-allotypes from rabbit anti-ld contaihing serum by indirect

ELISA.

DETERM INATION OF ANTI-Id ACTIVITY

Indirect ELISA:

1) The MAb diluted 1: 50,000 (ascites tluid) in carbonate- bicarbonate bu/er, pl-l 9.6 Was
oc for l

.ohour.used to coat the wells of ELISA plates, at 37

2) Aher washing the plates witll PBS-T for three times the unbound sites were blocked
with blocklng bufrer containing 5% SMP, 0.5% Healthy Goat sel'um and 0.05% T-20 in

0cPBS for lhour at 37 
.



, y. . 3) Tàe anti-ld sera from L0t1: the rabbits, collected at various dpi, were diluted in blocking. 
'

0c for l.ohour. Pre-immunization serum wasbuFer addtd to wells and incubated at 37

used as control.

4) The wells were washed with PBS-T for three times. Anti-rabbit 111*0 conjugate
0c for(1: 1000) in blocking bufrer was added to the wells aàd plates were incubated at 37

5) Aher washing the wells with PBS-T, the substratç solution containing OPD and HaO2 in
I

phosphate citrate bufer (pH 4,5) w4s used jo develop the colorimetric reaction.
iSubstrate reaction was stopped with IM H2SO4 aqd OD 492 of each well was measured in

ELISA reader.

End point titer was taken as the OD of highest dilution of anti-ld sera that yields a
i

diferential OD of 3 when compared with 05 obtained with the binding of the pre-

immunization sera. A11 reagents used in this assay were 100gl/we11 apd assay was performed

in duplicates. I

:For determining the anti-ld lactivity in the rabbit sera, a modified indirect
. ' ; ,

ELISA, as described by Marriott e/ al. (198.7), was çarried out. Same steps as described in
. ;i

ndirect ELIjA were followed with some modiscatiqns.
. !

3 TCIDX 1First paratope (antigen combining site) of tlte MAb was blocked with 10
I ' ' ),)

i M Ab with virus at 370c This virus adsorbed M Ab was used to coat the ;virus by incubat ng 
. t

ELISA plates. As a control un-adsorbed MAb was used to coat the wells and incubated at i
' . jO

c for 1 hr. '37
)

Washing and blocking steps were followed as above and

rabbits collected at difrerent dpi were add in same dilutions to virus adsorbed and un-

0adsorbed M Ab coated wells
. Plates were incubated at 37 C for 1 hr.

anti-ld sera from both the

Rest- of the steps were canied out as described above and the difrerence in the OD4qa

was observed in both set of reaction as a measure of anti- Id activity.

h 1.
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CHARACTERIZATION OF ANTl-Id

Anti-idiqtypes are generally categorized into three types- viz., Anti-ld a, j3 and y. To

categorize the raised anti-ld into one of these types following assays were performed:

(A) ELISA W HDITION ASSAY -

1) The wells of ELISA plates were coated with paqially purified TCRPV antigen diltlted
!0 

f r overnight.1:100 in PBS at 4 c o

2) Aher washing with PBS-T for three times, unbound sites were blocked with blocking
0 f lhour

.buFer containing 0.2% healthy goat serum and 0.2% T-20 in PBS, at 37 c or

3) Four fold dilutions of anti-lds or pre-immunization serum in blocking buflkr were
I ' '

incubated with equal volumes of ascites MAb (1:50,000) and allowed to react for 1hr at
!

0 control consisted of M Ab and PBS-T-HGS pre-incubated with PBS-T-HGS,37 c.

4) Aher washing the wells with PBS-T the above pre incubated mixture was added to tàe
0 for làour.wells of ELISA plates and incubated at 37 c

5) Bound MAb to the TCRPV antigen was detected with 111*0 conjugated goat anti-
0c nd adding substrate as described earlier ahermouse lgG by incubating it for 1hr at 37 a

washing the plates.

- 'f 1 '

Results werb expressed as percentage inhibition (PI) of MAb binding, according to the
following formula,

(OD492 of MAb control) (UD4qc of sample mixture)
PI = x 100

(OD492 of M Ab control)
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(B) VIRUS NEUTM LIZATION INHIBITION TEST -

Vero cells were grown in 96 well tissue culture platè (Costar) in EMEM containihg 5%
FCS Aûer complrte monolaytr formation following steps wert carried out.

2. MAb (1:50,000) was pre-incubated with 35 dpi anti- Id sera at various dilutions, for 1hr
0at 37 C. Pre-immunization serum was used in the same dilutions as that of anti- Id sera

as a control.

3. These pre-incubated mixtures were added to the 96 well tissue culture contaiping Vero
7

cell monolafer along with 1O0 TCIDSC TCRP tirus. Plate was incubated at 370c in COz
incubator and observed for CPE,

(C) COMPETITION FOR CELLULAR RECEPTOR (Virus Infection lnhibition

Assay) -

Vero cells were grown in 24 well tissue culture plate (Costar) in EMEM containing 5%

FCS.

Aûer formltion of complete monolayer, mèdia was aspirated out and cells were treated

with various dilutions of anti-ld sera (35dpi) for 1.0hr at 4OC. Controls cönsisted of pre

immunization at the same dilutions.

3. Cells were washed with sterile PBS and then treatùd with TCRP virus at 0.5 m.o.i., at

4OC for lhr;
l
).

Again cells were washed with sterile PBS and 1.0 ml of 1.5% carboxy methyl cellulose ô
' j'

(CMC) containing 5% FCS was added and incubated in COa incubator at 370C and ?
' 

laques. (observed for p
':



(D) CELL SURFACE RECEPTOR BJNDINC STUDY -

Anti-ld was tested for its binding to the cJ,ll surface receptor for rinderptst virus, as
!

described by Xue e/ al., (1991). Vero cells were used as target cçlls for receptor studies.

. . '

Vero cells were grown on cover slips in Leighton's tube in EM EM  containing 5% FCS.

2. At 70% -80% of cell confluency the media was decanted and cells were washed with

sterile PBS. Anti-ld serum or pre-immunization serpm diluted as 1 :8, 1 : 16 an# 1:32 in
1 ()

PBS-BSA (0.2%) was added to cells and inçubated at 4 C for lhr.
( '

The cells were again washed with PBS atd tllen tlxed with chilled acetone/methanol
n

(1: 1) for lomins at 4''C.

4. Fixed cover slips were mounted on glass slides wkh DPX mountant and treated with

anti- rabbit FITC conjugate (Genei, India) diluted 1:50 in PBs, for 1hr at 37OC.!

Cells were thoroughly washed with PBS and dried in air.

: : :(' .

Cells were observed under tluorescrnce mic,roscope for presence of any iuorescence.
j . '
g . ê .

Alternatively, cell surface receptor bindiny was also studied on the paraformaldehyde
c lfixed Vero cells at 37 C.

AFFINITY PUZFICATION OF ANTI- lds

A). PuriGcation of MAb snecisc antibodies

M Ab specisc antibodies i.e. anti-idiotypes, apti-allotypes and anti-isotypes were purised

from rabbit anti-ld serum by passing it through VAb coupled sepharose 48 column.

2.0ml of anti-ld serum (35dpi) was mixed with equal volume of PBS (pH 7.2) and
passed over the column. Flowthrough was collected and passed repeatedly for 4 times

through the column so that al1 antibodies against M Ab get absorbed.

. ' 
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,;k--.
zl PURIFICATION dF ANTIM  ANTIBODIES

Priparation of MAb - sejharose 48 coulmn
$

i ld containing) through the columnPassing Rabbit serum (ant -
1.

5 cycles i
4- 4- Fl0w- through

$
W ashing coltlmn (10 ml PBS)

t
.!

Elution of anti-MAb antibàdies (anti -lso, -allo &-idiotyges) with
!

G lycine-llcl (pH2.5) & neutralization by NaH COa
1

Collection of Fractions (lml each)
1

Determination of elution jrolile of antibodies in ELISA
$

Pooling of im portant fractions
11 
d NM G-sepharose 48 columnPassing through CNBI- activyte

5 cycles 1
Flow through

$
Collection of inal flow throllgh f0r anti-ld & its concentration-

by rekerse osmosis

i
Testing of puriûed anti-ld for its applicability as diagnostic

reagent & an im m unogen

Y'

'
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2. The column was washed wità PBs thoroughly to remove any unbound proteins.

Finally the èlution of botind antibodies was carried out with 5.Om1 0.1M glycine- J'ICI

(PH 2.5).

4. Eluted antibpdies were collected in fractions of 1m1 each.

used to neutralize the acidic pl'l of eluted antibody.

IM Nm CO: (pH 8.0) was

5. Eluted fractions were tested in ELISA for its binding to M Ab and those reacting positive

were pooled together.
j '

:

B). Senaration of Anti-lds

Anti-lds were separated from anti-isotypes

coupled sepharose 4B column.

alid anti-allotypes by passing through NM G

Brietly, MAb specific purifed antibodies were repeateèly passed through tlle column !nd
Gnal tlow through was collected as anti- Id fraction while the bound anti-isotypes and the

anti-allotypes wtre eluted with 0.1 M  Glycine-llcL as previously described.
- .+

IM M UNIZATION OF M BBITS W ITH ANTl-Id

Purifed Anti- Id was ttsted for its ability to iùduce anti-viral immùne responst in rabbits.

Rabbits used for immunization were first tested for presence of anti-rinderpest antibodies by

C-ELISA. Those negative for anti-ltpv antibodies were selected for immunization.

D.dF OFIMM UNIZATION DOSE /RABPIT
. :.

O

ADJUVANT

FCA

FlA

200gg

100gg

100gg

ROUTE

S/C

28 F1A
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Sera were colleqted seven days aûer each booster. Two control rabbits were inoçulated with
!

normal rabbit IgG (NRGI at same dose rate and days iqterval. All rabbits were challenged
.

' 

' j

' 

,

) 'two weeks aher last injection by lapinised RPV and observed för temperature reàction and

symptoms speciàc to rinderpest. All rahbits were sacrisced wàen temperature started falling
down and obserted for RP specific lesions.

INITIAL TESTING OF ANTI-ID AS A DIAUNOSTIC REAGENT

i) lndirect ELISA and compesition- ELISA-

L
Purifed anti- Id was used to coat the ELISA plqtes

. in place of viral antigen in Indirect and
. 1 ' g .; : . I ';

competition- ELISA. In c- ELISA competition between M Ab D7 26b and difrerent sera
t . ' .

samples for the b
. inding to solid phase anti- Id was observed. The test was carried out as

described by Singh et al., (1998). In Indirect ELISA test sefa samples were added to the
,. 

'

anti- ld coated plates and antibody binding to the anti- ld was traced by anti- Bovine

conjugate.

iii) lnhibition ELISA
-

-. - - -..,411 b),. Chuq

tj
This assay was carried out as a modification of C-ELISA . ln this MAb (tlxed dilution) was
used to coat the ELISA plates. Purified anti- I

:d (sxed . dilutipn) was pre-incubated with
diFerent Lovine srra samples and then added to the M Ab coatçd plates

. Binding of anti- lds

to the MAb was traced by anti rabbit conjugate. The OD shown by anti- Id pre- incubated
:

with rinderpest positive was compared with that of negative samples
.
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RESULTS

Charactçristicj nf the selected mnntlclnna! antibody

à .

Moqoclonal antibody (D7 26b) was selected from a panrl available in tht
j :laboratoly. election was based on its virus neutralization ability and reactivity in ELISA
l

(high titre) with TCRPV antigen.

M Ab 177 26b was selected becâus: it has strong virus neutralizing ability and

showed a comparable OD in ELISA at higher dilutions when compared to other

neutralizing monoclonal antibodiep. lt is of lgG1 isotype and specisc to rinderpest virus.
l - -' - - - .

. (
It does not bind to PPRV antigen in ELISA and is unable to neutralize infectivity of PPR

virus in cell culture. MAb is directed against H protein of rinderpest virus (Singh e/ a1.,

1998).

Production of Ascites
1

i

Ba1b/C mice were used for ascites; production. Aher IFA or pristane priming,
: t

6 11s 'were inoculated by intra peritoneal route per mice. On ninth day aher5x1O ce
I

inoculation of cells, mice showed noticeable distention of abdomen. Ascites fluid was

collected on alternate days in EDTA as anti-coagulant. M aximum volumt of the fluid

collected in a mouse was about 3.5 m1.

Ascites fluid produced was tested in lndirect ELISA to verify the presence of
i

specitsc M Ab. Antibody titre was taken as tlie final dilution of M Ab on absorbance curve

at which OD value started dtclining steeply. Ascitts fluid showed high antibody titre

1:100 000) E. as compared to the culture supernatant (1:6400) with an OD of( ,

approximately 1.0 as shown in Fig.la and 1b respectively.
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A

@ TCRP Virus infected Vero cells (Actone/Methanol fixed)
showing fluorescence after tracing

with MAb 1)7 26b and then anti mouse FITC conjugate,

i #
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Figrl: Reactivity of MAb 97 26b with TCRPV antigen in Indirect-
ELISA

. EThe titre of the MAb was taken as a point ($) where the OD values started
declining steeply.
(a) Reactivity of aqcites fluid
(b) Reactivity of cklture supernatant
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M rus neutralization titre of ascites. fluid was found to be 1:50,000 while that of

culture supernatant was 1:3000 using 100-125 TCIDSC virus per well in micro- SNT.

Puriûcation nf M Ab from ascites iuid:

One ml of ascites fluid was used for purifcation of M Ab by Protein A sepharose

column (Sigma). Purification was carried out as per the manufactùrer's instwctions. The
; ' .

Protein A- Lound M Ab waS eluted using 5.0 ml of elution buhkr. M Ab was evaluated in
;

'

ELISA before and aher purification. In the purified fraction, IgG concentration (by

Lowry's method) was estimated a:s 1.5m#ml i.e. total of 7.5mg in 5 ml-eluted fraction

from just one ml of ascites.

Preparation of Fab fragments

Fab fragments prepared by papain digestion were separated from b0th Vc portion

and undigested antibody in a Protein A sepharose column, Flow- through was collected

as the Fab fraction (total 12ml). Aher dialysis against PBS (pH 7.2), it was concentrated
by reverse àsmosis with the help of PEG 20,000 to 1.5ml. Concentration of F@ in tlow-

through was 2.Om#ml, as determined by Lowry's method i.e. total of 3.Omg in 1.5 ml.
is shows that, digestion of 6.4 mg of intact MAb y'ielded 3.Omg of Fab fragments.Th

'
., Iw-hpr; è

Evaluatiop of Fab fragments

i) Binding of Fab to specisc viral rpitope by blocking ELISA

1
' 
,
''
-'Y

Concentrated Fab in loglc dilutionk was used in a blocking ELISA to block the
;

' 

'

specific epitppe on TCRPV antigen coated on ELISA plates. It showed a concentration
: 

' 

j

'

dependent iqhibition of M Ab Linding to antlgen. About 40% inhibition of colour reaction
1

was seen at j igher concentrations of Fab fragment (up to 3 loglc dilutions). The binding
of MAb increased (less percent inhibition of colour) with the lower concentrations of Fab
in a linear faishion (/ig.2).

38



Fig.2: Percentagè Inhibition of colouf by Fab fraction in ilocking
ELISA

Fab fractions at Loglo dilutions were added to the TCRPV antigen coated
plates. Unbound sites were blocked with intact MAb (fixed dilùtion) and then
traced with anti- mouse conjugate.

V
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ii) Virus neutralization ability

To wle out any structural alteration in
:

antigen binding site of M Ab aûer its

digestion by papain, Fab fragments were tested in virus neutralization test. Fab fragments

retained the virus neutralizing property of M Ab.

Productioù and characterizatipn pf antield in rabbits

1) Determination

sera:

of im mune respense and anti-ld activity in rAbbit

@. %;J

Anti-idiotype sera raised in rabbits by immunization with Fab fragments were

tested in ELISA as described in materials and methods. Aûer Grst injection, b0th the
rabbits showed antibody response against the original M Ab. Antibody response

increased strongly within seven days ot 2nd and 3rd immunizations. It increased
j '

exponentiallv in rabbit no.3801 with each booster while in the èther rabbit there was
: - '' .

drop in titre following the 1St booster. In 35 dpi sera inclusive of two boosters, antibody

titre reached as high as 1:2560 in rabbit no, 38O1(Fig.3).

To determine the anti-ld activity in rabbit Sera, a modifled Indirect- ELISA was

pedbrmed in which the MAb (177 26b) was immuno- adsorbed with TCRP virus prior to
addition of anti-ld sera as q tracing antibody. This was compared to that of unabsorbed

) '

M Ab in the same concentration. Lower OD values were obtained with M Ab adsprbed

with the virus. This shows that aher binding of the virus to the paratope of the

monoclonal antibody D7 26 b, the antibodies against the paratope could not bind to it.

High OD was obtained in case of virus un-adsorbed M Ab as the antibodies directed

against the paratopic epitopes (i.e. idiotopes) could 'bind to MAb in this case. This
i dicates tàat antigen and anti-ld can compete for similar binding' sites on molioclonal11 

.

lii 4 a & b)antibody ( g. .y,
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Fig.3: Ehd point titres of gnti- Id sera of two rabdits as determined
in Indirect-ELlsA.

9T
o the MAb coated plates, ahti- Id sera were added in different dilutions and
binding of the antibodies was traced by anti-rabbit conjugàte. End point titre of
each serum was taken as the rlciprocal of highest dilution of the anii- ld serum

, at
which it shàwed threè times Ob when compared with the prè immunization serum

.

+
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Fig.4: Determ ination of anti- Id activity in
I .Indiréct-ELl:A rabbit sera by modified

iAnti
- Id qera (fixed dilution) were added to the virus-adsprbed and un-adsorbed

MAb coàted plates. Bound j antibodies were trâèed by anti-rabbit conjugate.
Difference in OD shows the ë presence of anti- Idiotype antibodies in the rabbit
Sera. 1

(a) Anti- Id activity in the sera of Rabbit no. 3801
(b) Anti- Id activity in tie sera of Rabbit no. 3797
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il i tion of Anti-ld:II) C aracter za

i) ELISA inhibition assay:

This assay was carried out to determine if anti-lds could inhibit the

binding of M Ab to the antigen. Anti-ld serum inhibited the binding of M Ab to TCRPV

antigen in a concentration dependent manner. At higher concentrations of anti- Id, almost

total (>95%) inhibition was observed in binding abilities of the MAb to the antigen,
which subsequently decreased with the higher dilution of the anti-ld serum.

Percentage inhibition of binding of the M A.b to the antigen was directly

proportional to the period following immunization. Both the rabbit sera at 14 dpi did

not show mort than 4O% inhibition when diluted 1 :8, while longer dpi sera showed

>95% inhibition at the same dilution (Fig.5-a & b).

/ t

This percdnt inhibition shown by individual serum was in relation to their

i itres (Fig.3). The 28tl' (1 i sera of rabbit no. 3797 had somewhat less ELISArespect ve t p

titre than 21 dpi (Fig.3). The same pattern reflected in the percentage inhibition of MAb

binding also.

ii) Virus neutralization inhibition assay:

Virus neutralization inhibition assay was performed by adding, pre-incubated mixtures of

MAb (fixed dilution) and anti- ld serum (yarying dilutions) to the 96 well tissue culture
' j

plate along with 100 TCIDSO virus. Anti- Id sera inhibited the vil'us neutralizing activity

of the M Ab in concentration dependent manner. As shown in Table no. 1, inhibition was
:

seen in all the wells up to 1 : 128 dilution of tl'le anti- ld serum, which decreased with the

increase in anti- Id serum dilution.

40



Fig.5: Inhibition of bihdinn of MAb to the solid nhase TCRPV
l '- ' * .

antigen by rabbit inti-lds, in ELISA Inhibition assay.
1 .

p .Mi
xtures of MAb (1:50,000)1 with varying dilutiàns of anti-ld seta were prepared
d re-incubatqd for 1hr at!370C

. These mixtures were then added to the wells ofan p
ELISA plates coated with TCRPV antigen.

a). Anti- Id sera of Rabbit no. 3801 showing percent inhibition of MAb
binding.
b). Anti-- Id sera of Rabbit no. 3797 showing percent inhibition of MAb
binding.
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Table no. 1

kirus Neutralization Inhibition by anti-ld

Anti- Id dilutions Pattern nf CPE

1:8 CPE in very small plaqpes

1: 16 to 1: 128 CPE in all wells

1:256 CPE in more than 5O% wells

1:512 CPE in less than 50% wells

1 1024 onwarts No CPE:

g. ; , .

Note:
* Five wells were used for each dilution of antidd.
* Pre-immunization serum could not inhibit virus-neutralizing activity of the M Ab.



iii) Cellular rcceptor binding study;
#'

An attempt was made to find out if the anti- Id can mimic the TCRP virus in binding to

ific receptor in Vero cells. For this Vero cells adsorbed with anti- Id sera at 40c for lspec

hour prior to tracing these with anti-rabbit FITC conjugate following fixation with
acetone/methanol. No iuorescence could be seen in anti- Id adsorbed cells. As an

alternativt method, pre-fixation of cells with paraformaldehyde also did not support

binding of anti- Id to Vero cell receptor.

iv) In- vitro Mfus infection inhiàition study:

M rus infection inhibition study was carried out to determine whether anti-ld

inhibits infection of Vero cells with TCRP virus. For this Vero cell monolayers in 24-we11

tissue culture plate were overlaid with appropriate dilution of anti- Id rabbit serum. The

0c for lhr. Cells Were subsequently >dsorbed with O.5 m.o.i. ofplate was incubated at 4

TCRP virus for 1 hr and aûer washing with sterile PBS, overlaid with 1m1 of 1.5% CM C

containing 5% FCS. Cells were observed for plaque formation daily up to eight days. No

diference was seen in all, anti-ld as well as pre-.immunization serum treated wells. Anti-

Id sera could not inhibit virus infection even at high antibody concentrations. This result
! I

is in accordance with the result obtained in'cell surface receptor binding study.

Puriication of Anti-ld:4
,

t Anti-ldiotype antibodies were purifed from serum by passing sequentially

through M Ab coupled sepharose 48 column and then through NM G-coupled sepharose

4B column.

M Ab- sepharose 48 column purified the anti-idiotype, anti-isotype and anti-

allotype antibodies from rabbit serurù, while NM thsepharose 48 column absorbed ànti-

isotype and anti-allotype antibodies from above purified fraction letting anti-idiotype

antibodies pass in flow through.

In both the cases, sample was loaded in PBS (pH 7.2) while the bound antibody

was eluted at acidic pll using glycine- HCl (pH 2.5).
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A
The eluted anti-idiotype, anti-isotype and anti-allotype antibodies bound to MAb

-sepharose 48 column were collected in separate tubes as 1.0 ml fractions and these were

tested in ELISA. The fractions 3 to 6 showed highest antibody concentration with a peak

at fraction 4 (Fig.6). These fractions were pooled for further puriGcation over NMG-
sepharose 48 column.

:

NM G-sepharose 48 column purified anti-ld was then dialyzed against PBS and

used either in ELlsA-for testing its applicability as a diagnostic reagent or for

immunizâtion, aher its concentration by PEG 20,000.
1 .

From 2.0 ml rabbit serqm about 300gg

antibodieg were obtained.

of am nity purified anti-idiotype

lnitial tqsting of anti-ld as a diagnostic reagent and an im munogeh:
:

1) As Diagnostic reagent-

Purified anti- Id was used as an antigen to detect the antibodies to rinderpest in

cattle sera jn either Indirect or competition-ElalsA. But the results were not encouraging
in both thei assays. An inhibition ELISA was carried out as a modiscation of C-ELISA. In

this fixed àmount of puritsed anti-ld was pre-incubated with various sera consiituting

rinderpest positive and negative samples. These pre-incubated mixtures were added to

the M Ab coated plates. Binding of the purified anti- Id to the M Ab was traced with anti

rabbit conjugate. As shown in Fig.7, anti- ld binding to the solid phase MAb was
inhibited by rinderpest positive sera. This inhibition was more with hyperimmune serum

as compared to the other rinderpest positive sera.

2) As an lmmunogen:

For testing its applicability as an immunogen, puriGed anti-ld was inoculated into

two rabbits. Aher three biweekly immunizations, it could not indute any detectable

humoral imtnune response. Aher 15 days of the last inoculation animals were challenged
! .

by Lapinised RP virus and observed for thermal reaction with any clinical signs. Control

rabbit, which were inoculated, with normal rabbit IgG showed high temperaturt reaction
1
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: ' IedFig
.6k Elution profile of anti- MAb antibodiés from MAb-coup

sephàrose 4B:
J '
iAnti- MAb antibodies eluted from the MAb-coupled Spharo>e 4B column were
ied in fractions of 1.0 ml each and tested in ELi'SA. Eluted fractions (1:40collec

dilutioh) wère added to MAb-coated plates and traceàlwith anti-rabbit conjugate.
Fractilns 3-6 show high concentrations of eluted antibodies.



y. 2 .

l Fig.6

), '9 *D
O

0.8

1 2 3 4 5 6 7 8

Fractions (1:40 dilution)

k



' n %r.-'.2#>:. v'T6nr' ,-.--r -wT- -' .. . .:* s .

YG*
. ,e' m,

EFig.7: jlnhibition of purified antin ld binding to the solid phase MAb
by heterologous (bovine) sera:

E

To thej solid ppase MAb, purified anti- Id antibodies pre-incubated with
heterolögous (bovine) sera was addêd. Binding of the pùrified anti- ld to the MAb
was traced by ahti-rabbit coijugate. Figure shows the inhibition of anti- Id binding
to the MAb, when pre-incubàted with rinderpest positive sera.
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Fig.8: Thermal reaction
!

rinderpest virus.
2

of four rabbits after the challenge with Lapinised

The figpre shows that rabbits, immunized with anti- ld antibodies had Iower
temperature reaction than the controls immunized With no/mal rabbit sèrum lgG.
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as compartd to anti-ld immuniztd rabbits (Fig.8). On 5 day aûer challenge these rabbits
were observed for ltP specific lesions in saculus rotundus, small and large intestine.

Normal rabbit IgG inoculated rabbits showed more severe lesions than anti-ld inoculateà

rabbits.

M
t!e.
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DISCUSSION

Rinderpest, which plagued the animal population all over tlle world for centuries is

under control as a rçsult of coordinatèd eForts, made through various eradication campaigns.
j '

Now the disease is present only in the form of residual foci in Asia and Africa. Classical

rinderpest, onq of the oldest and mpsi devastating malady of cattle and buFaloes, bears a

potential to cause almost more than 9O% mprtality in a susceptible population. M though

cattle and bufhloes are the most ahkc' ted species, the disease also occurs in small m minants,
1

pigs, camel and many wild animals belonging to the Order- Artiodactyla. Although one of

the dreaded animal diseases, rinderpest can be easily prevented by the vaccination of
. i

susceptible animals and unequivocally is eradicable by mass vaccinption. The disease was
. : ï

endemic in Ind
, 
ia since centuries. The' country has recently been declared provisionally free

t 
' . .

from it (Sinhk 1998). The maintenance of disease free status is more dimcult than mere
. ;

eradication, as it requires a very strong surveillance system to tchalk- out' any type of

incursion of the disease.

Unfortunately, despite of launching various eradication campaigns, the disease is

still lurking in some parts of Asia and Africa. These résidual foci are a constant threat to the

success of eradication programme. 0ne of sgch foci is our neighboring countrp Pakistan,

which is of great concern for us in view of transboundéry rinderpest incursions.

Emergence of mild strains of rinderpest, because of mass vaccination, has made the

diagnosis of disease extremely dim cult. The condition has become worse in small

m minants, in which rinderpest and PPR L0th produce similar clinical symptoms and lesions.

+



# emcient and widespread surveillance of the disease is of

prime importpnce for the countly Presently, the competition- ELISA (antibody' detection)

and immuno-capture ELISA (antigen detection) are in vogue for the speciûc diagnosis of
rinderpest and PPRM These tests use live rinderpest virus, albeit vaccine virus, as one of the

reagents in them. Continuous propagation of the virus is obligatory for the large- scale

production of these reagents, which involves a considerable risk of escaping the live vims

into the environment. W ith the cessation of vaccination and tàe resultant increase in the

susceptible bovine population, escape of live virus into the environment may sometimes

prove dangerous. W ith the imposition of restrictions on handling of virus, replacement of

virus from diagnostics by some non-infectious reagçnts is the need of the hour.

In this critical situation.

Keeping these points in viçw, the present study was undertaken to produce and

characterize anti- idiotype antibodies and to explore the possibility of using these as an

alternative reagent to viral antigen in diagnostics.

g

For the groduction of anti-idiotype antibodies, the idiotype antibody was selected

from a panel of anti-ltpv monoclonal antibodies available in the Rinderpest Laboratory,

1VR1 campus, M ukteswar.

The monoclonal antibody was selected on the basis of following criteria-

i) Mrus neutralizing ability

ii) OD in ELISA (at various dilutions)

The neutralizing MAb was selected as an idiotype (1d) antibody because of following

reasons- i

i) In case of rinderpest virus most of the neutralizing M Abs are directed against H
protein of the virus. As the epiiopes on the H protein of M orbillivimses are type

spetific (Mccollough, 1986), there are always chances of getting virus specific

MAb- if a neutralizing clone is selected. The objective of selecting virus speciic

MAb (Id) was, to mimic the virus specisc epitope with anti- 1ds so that such anti-
1ds can be employed as diagnostic reagent for specific detection of virus induced

antibodies.
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# ; Use of neutralizing monoclonal antibody for anti- ldiotype production helps in

better characterization of anti- Ids. Anti-idiotype antibodies produced against the

neutralizing MAb, if mimic the viral attachment site, can be employed as

receptor probes.

iii) Anti-idiotype antibodies produced against tlle neutralizing MAb, if bear the
internal image of antigen, can be employed as an efrective immunogen, because

of mimicry of the neutralizing epitope.

High am nity M Ab shows the high OD in ELISA at higher dilutions and this was

taken'as the second criteria for setectipn of MAb.

M onoclonal antibody 97 26b was selected from the panel of anti- rinderpest virus

monoclonal antibodies aûer comparing with other neutralizing M Abs. Culture supernatant
:

of this MAb showed high neutralization titre (1:3000), which was much greater than other
neutralizing M Abs And also showed comparable OD in relation to other neutralizing M Abs

at high dilutions in lndirect- ELISA. This M Ab D7 26b was of IgG1 isotype and against the

H protein of RPV (Singh et aI., 1998).

Aher seltction of the monoclonal antibody, the clone secreting MAb (D7 26b)
was revived and propagated in media with 20% FCs. Balb/c mice were used for ascites

production. For the purpose of priming of mice, either FlA or pristane (2,6,10,14 tera-

mtthyl pentoecan) was used. FIA was found comparatively better than pristane for
! .

production of ascites as the inoculation of cells could be planned 3-4 days aher priming.

Pristane requires comparatively longer sensitization period without any obvious advantage.

Ascites is a rich source of monoclonal antibody and the antibody concentration
)

usually ranges from 1.0 -20 mg/ml (Baumgarten & Peters, 1992). In this study also, ascites
showed a very high ELISA titre of about 1 : 1,00,000 and virus neutralization titre of

1 :50,000. Aher purification by Protein A- sepharose column, 7.5mg of M Ab were obtained
i .

froml .Om1 of ascites when tested by Lowry's method tLowry et al., l 951).
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Each antibody contains three types of antigenic determinants on it, viz; isotypes,

allptypes and idiotypes. Both isotypes and allotypes are located on the constant region of
.. 

'

Antibody molecules while idiotypes are locat:d on tlle variable region. As the isotypes and

allotypes are dominant epitopes on antibody molecules, anti-isotype and anti-allotype

antibody resppnse dominates over the anti-idiotypes when such antibody is injected into
diFerent animal species. Therefort, for anti-idiotype antibody production, if one removts

the Fc region of the' antibody molecule, most of the anti-isotype and anti-allotype response

can be avoided. Orten et al. (1988) used F(ab')2 fragments of antiuBllvl MAb to produce
anti-lds for BRVI while M. arriott et a1. (1987) used Fab fragments of MAb for raising anti-
Ids to polypma virus.

In the present investigation, Fab fragmrnts were produced by papain digestion of the
. . :

chosen MAb (D7 26b). Fab fragments were purised by Protein A chromatography. As the
Protein A is haking high am nity for the Fc region of IgG, it absorbed a11 undigested M Ab

, 
. '

and Fc fragmepts while Fab fragments that appeared in tlow through were collected and

concentrated by reverse osmosis using polyethylene glycol 20,000. These amnity puritled

Fab fragments were tested for their reactivity to TCRP virus antigen (in Blocking ELISA)
j 

'

and also for neutralizing activity in virus neutralization test. The Fab fragments retained
' i
their binding to native viral epitope and virus neutralizing activity, indicating that there was

. - ! ,
no stmctural chânge in Fab portion.

Blocking ELISA also confirmed the digestion of MAb (D7 26b). ln blocking ELISA
Fab fragments at higher concentrations, inhibited M Ab binding to viral epitope and showed

less OD49z (Fig.2) while at increasing dilutions of Fab (less Fab), intact MAb binbing

increased. Anti species antibody conjugated with enzyme could bind more eFectively to Fc
portion of M Ab, which was lacking in Fab fraction. Therefore, a higher OD value was

obtained in the wells with low Fab and the MAà could get the ppportunity to bind with viral
epitope.

For generation of anti- iàiotype antibodies, three biweekly

fragments were given in two rabbits. The quantity of Fab and time

immunizations of Fab

interval betweep two
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#. z immunizations followed in this study was similar So that of used by other workers for

production of xenogenic polyclonal anti-lds in rabbits (Orten et al., 1988,. Xue e/ al.s 1991..
. 

'

Dandapat e/ al., 1994). Increasing titre of anti- MAb antibodies was observed with each
booster. This could probably be due to an anamnestic response in the presence of the

memory cells.

To detect the presence of anti-idiotype activity in rabbit sera, a moditled indirect

ELISA was performed as dtscribed by Marriott e/ aI., (1987). Aher blocking the antigen-

combining site of MAb with TCRPM most of the antibodies in the rabbit anti-ld sera could

not bind tp solid phase M AL. This indicates that the antibodies directed against the idiotypes

present inside or near the antigen- combining site could not bind to the MAb aûer blocking

the paratope with homologous virup. This confirmed the presence of anti-lds in sera. This

anti-idiotype activity was very less in 14 dpi jera in case of both the rabbits, which increased

with the boosters given aherwards (Fig.4a&b).

Anti-lds are classified into three types Ah2 a, Ab2j & Ab2y. Ab2; & Ab2y

are directed against the idiotypes within the paratope While Ab2a is directed against the

idiotypes present on the framework regions of MAb (Bona and Kohler, 1984). ln order to
' !

demonstrate' that, the antiwlds would recogni4e and bind the antigen-combining site of M AL,
l i

an ELISA- inàibition assay was carried out. Tlle MAb binding to antigen is inhibited in the

presence of anti- Ids in a concentration dependent manner. This suggests that anti-lds bind to

the paratope of the M Ab thereby inhibiting its binding to the antigen. This also consrms the
' y

result of the modiied iydirect ELISA. Similar findings have been reported with anti- lds for

BHV-I (Srikumaran e/ al., 1990), BVD (Xpe e/ a1., 1991), Cytomegalovirus (Keay e/ al.,

1988) and Herpes simplex (Lathey et a1., 1986).

ln M rus Neutralization lnhibition Assay, anti-ld sera inhibited the virus neutralizing

activity of the MAb. The MAb (fixed dilution), that was pre incubated with the anti- Id sera

(at higher concentrations) could not neutràlize the virus infection in cell culture. The
lization inhibition was observed in concentration dependent manner of anti-lds. Preneutra

immunization serum could not alter the neutralization ability of M Ab. The result of

48



# , .

,. . 
. . . .e? . tiy . ... . . ... q .

'
..L'..1L

. 
'kt, .

. )';

neutralization inhihition test also proves the speciscity of anti-lds against the paratope of '
' j

.
'r . ' .yM Ab. ;,

j '
j

:)t
From the above assays, it became clear that the major population of anti-ld in the )Jj

,

is of eitàer Ab2p or Ab2y or both in mixed population A number of criteria are rt'Sera :
' 

.)d to diflkrentiate between internal image (Ab2;) and non-internal image (Ab2y) anti- l't?accepte

1ds (Kennedy e/ a1., 1986,. Jerne, 1982). These criteria are as follows- t
.$ .
,( '1
.i.

.. ,.t(i; (q
,i) Internal image anti-ld antibody can compete with original antigen for binding to the Id .

. p s('
')y' '(as shown in ELISA inllibition assay or virus neutralization assay)

. y4é

ii) lnternal image aùti-ld can compete wità antigen in binding to specific antibodies :
produced in species other than the speciey from which the anti-ld antibody was derived. t.

I ) '

iii) Internal image anti-ld may have identical threerdimensional structure, i.e. amino acid 'té
;: .'

g j
sequenceg homology, Fith tlle original antigen. As shown by Bruck c/ al. (1986) in the ,,0.

. 
.' j
. 
' 
.)

reovirus system, the internal image anti-ld M hb directed to a syngenic M Ab with ,,J''
)..;

Specifcity fOf the reovirus hemagglutinin, had an identical tetra-peptide shared with the 't
l (5. .

..'. (neutralizing epitope of the hemagglutinin. This anti-ld M Ab bound to the cellular )
; , ;jz:L

receptor psite of the reovirus on reovirus lsusceptible cells qnd could replace the reovirus '/.'
! .2.

antigen. r.',;
' :tT

Internal jmage anti-ld may mimic the original antigen resulting in the induction of an tt
. . q

idiotype immunt rtsponse. i)
; '''''' ' . ;'.

. . ,y;
Internal image anti-ld might mimic the physiological properties of the antigen (e.g. ,,E

. i.è.
receptor binding). t

-; . ,
-y,

. 
'(.r ' ,

In the present study, althougà raised anti-lds fultslled the tlrst criteria. this does not ('1'
; ' ' )?:

rule out the possibility of the presence of non-internal image anti-lds. Therefore for further .)
7 . y

.
-.(j:-).y,

characterization of anti-lds, some more assays were performed. t'I
7: è

1 ..i;
. j'

' 
.
'è' t

Rinderpest virus H protein is rejponsible for the attachment of the virus to cell '1.
,
,t.' ' y ;

surface rectptor (Barrdt et aI., 1991). The idiotyle MAb ùsed in the present study was (,':
y tagainst the H protein of rinderpest virus. As: it' is vims-neutralizing MAb, it may be against .):
ï. :
. ''ji,. ,.
J 75
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K , the viral ligand that binds to its cell surface rtceptor. Considering this, the raised anti-lds

Were tested in virus infection inhibition study and cell surface receptor binding. In virus

q cinfection inhibition assay
, anti- Ids were incubated with Vero cells at 4 C before infecting

the cells with TCRPV. The assay revealed no diFerences in TCRPV infectivity in Vero cells

pre-incubated Fith anti- Id sera or pre-immunization sera.

Grieder & Schultz (1990) also found thlt monoclonal anti-ld could not inhibit the
Blue Tongpe M rus infection in M DBK cells pretreated with anti- Id before virus adsorption.

The reason for the inability of anti-ld to inhibit the virus infection was considered as the use

of multiple receptors by BTV Xue et a1. (1990) observed only 25%. 
inhibition of. BHVI

infectivity in MDBK cells by polyclonal anti- Ids. This inhibition was not increased in spite
:

of using a high concentration of antirld. The possible reason for this was attributed to the

involvement of multiple receptors by tlle virus or low binding am nity of aùti-lds than that of

the virus to the cell receptor.

Y'

'the possibility of utilizing multiple cellular receptors by rinderpest virus can not be

ruled oùt as the measles vil'us too uses bpth CD46 and moesin as its cellular receptor

(Naniche et al., 1993,. Dunster et al., 1994). Also, haemagglutinin protein of RPV may
contain other epitopes responsible for attachment of tlle virus to the cellular receptor.

I . .

W ith the. inability of anti- lds to inhibit virus infection, its binding to the cell surface
i

receptor was studied by indirect immupo-fluorescence test. This was carried out on live >nd

fs d vero cells at 40c and 370c respectively and binding of anti-ld was detected by anti-XC 
,

rabbit FITC conjugate. But in both the cases no specifc fluorescence was deteçted, possibly

due to inability of anti- Ids bind . cellular recej. tors. From the results of the virus infection
inhibition assay and cell surface receptor binding study, it wAs evident that there must be a

major population Ab2y in the rabbit sera. There are instances where, it wqs found that the

internal image anti-ld (Ab2p) represents a minor fraction of a polyclonal anti-idiotypic

response which was found to be dimcqlt to characterize (Hiernaux, 1988).
#'#
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z''r .,4 . The other criteria of internal image anti-ld viz; i) its binding to inter-species çross

reactive idiotopes and ii) potential to induce immuhe response against the original antigen,

were also tested in $he present investigation.

For this, anii-ld antibodies in serum were purified over M Ab coupled sepharose 4B

and NM G-coupled sepharose 48 columns. M Ab côupled sepharose 48 column purified total
;

anti-M Ah nntihnrlirq Axzllllo NAA/''l r'mx,.xlorl ozx-ha-exe.a ZD -t.---t--2 --œ! ! - -*- . - - - - ' '' ' '
allotypes. The antl-ldiotype antlbodlts were collected in ttflow through'' and concentrated by
, 

'

reverse osmosis in the presence of PEG-20,000. From 2.O ml of rabbit serum, about 3b. p g

f ti-ld antibodies were obtained. This yield of anti- lds was within the range obseryçb-byo an

Kennedy & Dressman (1983), wllo reported -32-280gg of purised anti-lds per ml of

antiserum. These workers also found açidic elution of antibodies to be more em cient than

elution with high pH. They used 1 .0-M acetic acid, while in the present study 0. 1-M  glycine-

HCl was used for elution, without any apparent problem.

! .
Puriûed anti-lds were used for immunization of rabbits and to test their suitability as

a diagnostic reagent in ELISA (ability to bind the inter-species cross-reactive idiotopes).

In indirect- ELISA and c-EL1sA, these anti-lds were used to coat the wells of ELISA
:

plate in place of viral antigen and tested for its ability to detect anti rinderpest virus

antibodies from sera-samples of animals with known immune status. ln both the assays,

purified anti-lds could not reproduce the rçsults obtàined with viral antigen. This shows that,
i

althovgh anti-lds binds to the antigen combining site of its idiotype M Ab and inhibit the

antigen binding, it js not the internal image of the antigen. Thus, it was evident that the
major population of anti-lds was of Abzy.

i

W e further Sested anti-lds in an inhibition ELISA for its binding to heterologous
, I

(bovine) sera. ln this experiment instead of coating the anti-lds to' solid phase, these were
pre incubated with d'ifrerent bovint stra samplts comprising rinderpest positive and negativt

k '
samples. These pre-lncubated mixtures were then added to the M Ab coated ELISA plates.

i .

Binding of tht anti-lds to the solid phase MAb was tractd by anti-rabbit 11% 0 conjugate.
jr '
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Anti-ld binding to tàe solid phase MAb was inàibited when it was pre-incubated with

rinderpest positive sera and this inhibition was signiûcant with rinderpest hyptrimmune

serum (strong positive). When compared to 0D obtained with RP negative serum, this

inhibition with HIS was about 30%. As observed by Rimmelzwaan et al. (1991) in case of

Anti-ld y and Zhou et al. (1990) in case of Abza, inhibition by heterologous sera was not
more than 5% . In the present study this inhibition was about 30% , which shows the presence

of small population of either internal image anti-ld or anti-lds directed against shared

epitopes. The inhibition with other rinderpest positive sera (weak positive) was less than tlle
rinderpest hyperimmune serum. The reason for this may Le the less concentration of M Ab

likt Ab1 (against the specisc viral egitope) in thest sera as compared to the hyperimmune

Scru n7.

Purified anti-lds were also used for immunization of rabbits. Aher three

biweekly immunizations, no detectable anti-virus antibody response was observed. These

rabbits were challenged with Lapinised rinderpest virus aûer 15 days of last immunization

along with control rabbits, wllich received normal rabbit IgG instead of anti-ld. Control

rabbits showed high temperature reaction when compared to anti-ld immunized rabbits.

M ore severe lesions were observed in control rabbits than in anti-ld inoculated rabbits.

Thtre are several reports of induction of anti-viral antibody response in syngenic

system by anti-lds (Gaulton et al., 1986,. Ertt & Finberg, 1984,. Zhou et a1., 1990., Tanaka et

J/.. 1986). Some of these workers used more than three inoculations of anti-lds coupled with

carrier protein. The dose of anti-ld, adjuvant, route of inoculation and time interval between
two immunizations are reported to have great impact on the induction of anti-virus immune

response by anti-lds (Gaulton c/ al., 1986). The lower temperature reaction and less severe
lesions that was observed in anti-ld immunized rabbits following challenge indicate some

degree of anti-viral response by anti-lds, which may be due to induction of cellular

immunity as no anti- viral neutralizing antibodies could be detected in post immunization

SCra.



yx. . . . In conclusion, polyclonal anti- idiotype antibodies were produced in a xenogenic system by

inoculating Fab fragments of a murine monoclonal antibody. Anti- ld sera showed high titre

of anti- M Ab antibodies aâer two boosters. Anti- idiotype antibodies when pre-incubated

with MAb, inhjbited MAb binding to the homologous antigen. Anti-lds also inhibited the

irus neutraliziàg actiyity of MAb. This shows that anti- idiotype antibodies specificallyV
!

reacted to tht paratopic idiotopes of the monoclonal antibody. These anti- lds could not

inhibit the TCRPV infection in the Vero cells and also did not show any specifc
. j

fluorescence when observed for cell Surface receptor binding. Purised anti- Ids could bind

with the anti- rinderpest antibodies from heterologous species, showing the presence of

either AL2p or of anti- Ids against tlle sllAred idiotopes. Anti- Id immunized rabbits did not
. 

'

show any deteqtable anti- virus antibodies but showed Iow temperature reaction and less

severe lesions ihan control rabbits, aûer challenge. With these characteristics, it was clear

that Ab2y and ib2p both constituted the anti -1d sera, but it was the Ab2y, which dominated

as a major anti- Id type.

As polyclonal anti-lds contain a heterogenous population of antibodies directed

against many difrerent idiotopes, its direct application in diagnostics is dim cult. Therefore,
I ; . I . .

many workers have used internal imace monoclonal anti-lds as diagnostic reagentt in place
; - i

or anti-lds. Blfore embarking on the production of monoclonal anti-lds, it would be of
r !

worthwhile to determine whether the selected idiotype M Ab is able to produce internal

image anti-lds. ln the present study, M Ab D7 26b is found to generate internal image anti-

Ids and this can be used for monoclonal anti-ld production. Internal image monoclonal anti-

1d, thus generated may prove a strong candidate to replace the virus from diagnostics.

######+###+
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SUM M ARY

The Idiotype antibody (MAb), for the production of qnti-idiotype antibodies, was
selected from a panel of anti-rinderpest virus mouse monoclonal antibodies available in the

Laàoratory. Selection of M Ab was done on the basis of virus neutralization ability and 0D ili

ELISA. The selected clone (MAb D72 6b) was revived in cell culture flasks and expanded.

The monoclonal antibody (culture supernatant) showed high ELISA titre (1:6400) and

neutralization titre (1 :3000). Tlle cells were used for tlle production of ascites in Balb/c mice.
; '''''' .

6 'TA or pristane was used for priming of mice. A total number of 5x10 cells per mouse were
. 

'

used for inoculation. Ascites tluid was collected and tested for the presence of MAà. Ascites

fluid showed ELISA titre of 1: 1,00,000 while neutralization titre of 1 :50,000. M onoclonal

antibody was purified from ascites fluid using Protgein A- sepharose column. Purified M Ab

was then digested by papain for the preparation of Fab the fragments. Papain digested M Ab

was passed through Protein A- sepharose column and the flow- through containing the Fab
l

fragments was collected and concentrated by reverse osmosis with PEG 20,000. Fab

fragments were tested for their binding to TCRPV antigen in ELISA and also for neutralking

activity in M rus Neutralization Test. Fab fragments retained their activity to bind the antigen

and also coul/, neutralize the virus infectivity in Vero cells.

44

Fab fragments were used for immunization of rabbits for the production of anti-

idiotype antibodies. Three bi-weekly immunizations werè given into two rabbits. Sera were

collected at regular interval and assessed for immune response against MAL. Higà anti-MAb

antibody response (>1500 in L0th the rabbits) was observed aher two boosters. These sera
were tested for the presence of anti-idiotype activity in a modified lndirect- ELISA. Anti-

idiotype activity increased with booster given intermittently.



y. o Anti-idiotype antibodies were characterized by various assays. In ELISA inhibitipn

assay, anti-ld sera pre-incubated with the MAb (fixed dilution), gave inhibition of M b
àinding to TCRPV antigen. This inhibition was observed in a concentfation dependent

. 
'

manner of anti- Ids. At higher concentrations, anti-lds inhibited fhe binding of MAb to the

antigen almost totally (> 95%). In Neutralization inhibition assay also, anti-ld sera inhibited
the neutralizing activity of M AL. Botà these assays clearly indicated that anti-lds occupies the

antigen-combining site of M Ab and thereby inhibit their interactions with antigen.

Further, Ttvirus infection inhibition assay'' and $(Cell surice receptor binding assay''
j 

'

were carried outkto distinguish internal image (Ab2p) and non-internal image (Ab2y) antizlds.
l 0l

n virus infectiop inhibition assay, pre- treatmept of vero cdls with anti-ldj at 4 C did not
: , '

have any eFect : On infectivity Of Vero cells with TCRP virus. In ttCe1I surface receptor

binding'' study also, receptor-binding anti-lds could not be detected in indirect

immunotluorescent tests, carried out on live as Well as fixed Vero cells.

y . .zfllx
Anti-idiotype antibodies were purified from anti-ld serum by passing sequeàtially

through immuno-aënity columns. For this, first anti-ld Sel'um was passed through M Ab

coupled sepharoje 48 column, Fhich purified anti-MAb antibodies from serum. These anti

MAb antibodies were eluted from the column at acidic pl'l using 0.1M glycin- HCl (pH 2.5).
E .M tibodies were collected in 1.0 ml fractions and were ttsted in ELISA. Important fractions

containing high concentration of antibodies were pooled and further passed through NMG-

coupled sephorqse 48 column. This column absorbed anti-isotype and anti-allotyje
antibodies while the anti-idiotype antibodies were collected in flow- through. These purified

anti-lds were cohcentrated by reverse osmosis And used for immunization of rabbits and to
. 

'

test their suitability as a diagnostic reagent in ELISA.

1 ' .
Although, purified anti-ld did not show any significant binding with the anti-

1 -
rinderpest antibodies in Indirect-ELlsA and C-ELISA the anti- Id binding to tlle

heterologous serâ was dttected in an lnhibition ELISA, in which the reaction of purified anti-
! -

Id and sera sample was carried out in liquid phase separately. The binding of the anti- 1ds to

55
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. . . !

the heterologous sera shows the presence of either internal image anti- lds or anti- 1ds against
shared idiotope

, in the rabbit sera in small population.

Anti-ld immunized rabbits did not have any detectable anti-virus antibody response

even aûer three àiweekly immunizations. Aher challenge with the Lapinised rinderpest virus
,

these rabbits showed lower temperature reaction than the control rabbits (inoculated with

normal rabbit 1gG) and also showed less severe post-mortem lesion in saculus rotundus, small
and large intestipes.

Since the polyclonal anti- Ids produced against tlle M Ab D7 26b did not wörk eithtr

as a non-infectious diagnostic or as an immunogen, it would be prudent to produce

monoclonal anti-idiotypes bearing iniernal image of tlle original antigen.

+##**#++###+#**#
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M lNI- ABSTRACT

Rinderpest is a deadly scourge of cattle and LuFaloes. The disease has now been

controlled and eradicated from many countlies. In India, the disease has not been reported

since 1996 apd thought to be tradicattd. To prevent the rt-entry of the virus, ùountry must

have strong surveillance system. Presently used serological tests require continuous handlidg

of live virus for the production of diagnostic reagents. Therefore, in this critical stage
,

i
replacement of live virus by some non- infectious agent is higllly desirable. Uje of antigen

mimicking anti-idiotype antibodies is bne of thr solutions to this. In the present study, anti-:; 
. . I

idiotype antibodies were produced, characteriztd and qvaluated as a diagnostic reagent in

ELISA.

Ascites was produced in Balb/c mice using the selected monoclonal antibody clone

(D7 26b). Monoclonal antibody was puritled from ascites. Fab fragments produced aher

apain digestiop were purified from digested VAb. These Fab fragments retained their virusP
neutralizing activity. Rabbits were immunized with Fab fragments for raising anti-idiotype

!

antibodies. Hijh titre of anti-Mlb antibodies was obtained aher two bposters. Anti-ld
:

activity in the rabbit sera waS determined by modified Indifect ELISA. Anti-idiotype

antibodiçs were characterized by various assays, viz.; ELISA lnhibition Assay, M rus
1

Neutralization Inhibition Assay, M rus Infection Inhibitiop Assay and Cell surface receptor

binding study. Jhe major population of anti-ld was found against the idiotypes present within
the paratope. The major anti-ld type was characterized as the Abzy. Anti-idiotype antibodies

' 
j .

were purified fràm the sera and evaluated as a diagnostic reagent in ELISA. It reacted With

h terologous rinderpest positive sera indicating the presence of small population of internalQ ,

image anti-' 1d (Ab 2;) or ànti-lds against shared idiotope (IdX). When inoculated into rabbits,

anti- 1ds could not induce detectable anti- vifus antibody response, but the rabbits had

reduced clinical ireaction compared to controls, when challenged with Lapinised rinderpest

virus.
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) APPENDW

M EDIA AND REAGENTS FOR CELL CULTURE

Eagle's Modiûed M inimum Essential M ediumtE MEM )

EME54 powder (Sigma) 12.57 gm

Tryptose Phosphate broth (Sigma ) 4 gm
L -glutamine 0.29 gm

Penicillin 100.1U/ml

Streptomycin 100m#ml

Autoclaved Distilled Water 1000 ml

Use sodium bicarbonate to adjust the pl'l of the medium (7.2-7.4). To prepare gfowth

medium, add 5% fetal calf serum to the above medium.

Trypsin Versene Solution

NaCl

KCl

NaHCO3

D extrose

0.8 gm

O.4 gm

0.58 gm

1 gm

Trypsin (Sigma ) 0.5gm

Ethylene Diamine Tetra acetic acid (EDTA) 0.2 gm
Distilled W ater 1O0 ml

Dissolve Ly stirring on magnetic stirrer and filter through M illipore filter / Seitz filter

1t--



b# REAGENTS FOR ELISA

Coating bu/er (0.05M Carbonate-Bicarbonate buFer, pl'l 9.6)

NaaCO3 0.318 gm

NaHCO? 0.586 gm

Distilled water 200.000 ml

Washing bufrer (0.O02M PBS, 0.05% Tween-zo)

0. 1 M  PBS

Distilled water

Tyveen-20

Blocking bufrer

0. 1 M  PBs

Tween-zo

Healthy Goat serum

0.1M Phosphate-citrate bufrer (PCB),7 pll 5.0

500.00 ml

2000.00 ml

1.25 ml

20.000 ml

40g1

4Ogl

-(
Stock A: Citric acid

D. W .

2 . 1 O g

10O ml

Stock B:

Na2HPO4.2H2O

D . W .

3.56 g

100 ml

H2O2-OPD substrate: (In phosphate citrate buflkr)
Ortho plpenylene diamine 20.00 mg

Stock A 12. 15 ml

Stock B 12.85 ml

D . W . 25.00 ml

14202 20 gl

This was prepared just before use.

1,



t; Stopping Solutien (1M Sulfuric acid)

Dilute 55m1 of HaSO4, 95-97% (l8M) in 935m1 of DW.

REAGENYS FOR COLUM N PREPARATION

Borate saline bufrer (0.1M,pH 8.3)

Boric acid -
Boraxm a tetraborate -
NaCl
Diqtillefl wnter

6. 1 8 g
9, 15 g
4 . 38 g
1000 ml

Glycinc-llcl bufrer (0.1 M , pH 2.5):

0.2 glycine (15.01 $1000 m1)

0.2 M HCl

5OO ml of 0.2 M glycine was titrated with 2 N HC1 to pl'l 2.5 then
diluted to 100t ml.

0.ù1M phcsphate bufrered saline (PBs), pu :.4

NaC1
KCl
NaH2PO4
KI%PO4
Distilled water

8.00 gm
0.20 gm
1 . 15 gm
0.20 gm
100.00 ml

REAGENTS FOR M Ab DIGESTION:

0.02M Du cysteine (20x)
Dta-cysteine

Acetate buflkr (0. lM)

0.04 EDTA (20 x)

3 1 .4 mg
10 ml

!-



VDTA
Xcetate Lu/erto. 1M)

150 mg
10 ml

Papain
Papain
Xcetate lm/er (O.lM)
1

IM  Acetate buFe'r
A. 0.2 M solution of acelic acid
é. 0.2 M solution of sodium trihydrate

1.2 mg
10 ml

(11.55 ml in 1000 m1)
(27.29 in 1000 m1)

44 ml of B and 7 ml of A solution were mjed and diluted td 1O0 m1.

COPPER REAGENT (For protein estimation by Lowry's Method)

2% Sodium carbonate
(in 0. 1 N NaOH)

1% Copper sulfate (in DW)

' 2% Sodium Potassium tartarate

(in DW)

50 parts

1 part

1 Part

. 

1. ' ' 

j4 PROTEIN STANDARD (for Lowry)
)

'

B!A
o5l N NaoH

1.5% CARBOXY METHYL CELLULOSE (CMC)

CMC 1 .50 jm

l mg.
1 ml

EMEM medium (autoclavable) 100.00 ml

The solution was dissolved by autoclaving at 15 1bs for 15 minutes and pl'l

was adjusted to 7.2 with sterile bicarbonate solution.
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