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ABSTRACT: During this work Sokol's classical method, slightly modified, was used in order 1o
obtain the purified fraction of rabies viras.

A filwation in Sephadex G-50 column toek place followed by another filtration in Sephadex G-
75, eliminating the enzimatic freatment with [DNase and RNase.

The elution in Sephadex (-30 separated two peaks with activity in 280nm {(Absorbance). Peak |
has separed a bovine albumine serum and Peak 1 has separated mosy of the viral fraction purified, free
of such contaninals as serum or cellular proteins, Peak T was submitted 10 a saccharose gradient clumping
al] viral particles components and they were biochemically characierized throughout the electrophoretic
separation in poliacrylamide gel SDS-PAGE and immunogenically thronghout crossed immunoelec-

trophoresis.

Crossed inmmunoelectrophorssis was used to fallow all the purification process, allowing the ob-
servation of which fractions were eliminated in cach step of the process.

Qs the other hand, two advaniages could be obtained when the bovine albumine sernm was elimi-
nated in second filivation through the Sephadex G-50 and when crossed immunoeletrophoresis techaique

allowed a complete peer-view of the process.

This aproach is very interesting when a lagge scale production process of purified antigen is involved
for it adfows the control of the purity degree and the attainment of a good gquality conrol of the product.

DESCRIPTORS: Rabies virus, MeCoy cell tine, Purification, Crossed immunoeletrophoresis and

Glycoproteins.

INTRODUCTION

According to Nogueira (Purt [ and 115 the evidence
of cytopathic effect (CPE) in McCoy cell line infected
with rabies virus is associated with virus replication
and increase of the titer.

The rabies virus immunochemistry characteristics
were observed during the process of purification.

Rabies virus multiplied and released in MoCoy cell
line, grown in suplemented media with foetal calf

serum was purified according to Sckol’s'! classical
method submitted to some modifications. Tt was used
ERA strain of rabies virus obtained after several pas-
sages in McCoy cell cultares.

During the purification process it was used the crossed-
immunoelectrophoresis technigue according to Laured
and Week ', afterwards, this technigue was standardized
by Nogueira et alif’, in order to identify the immunogeaic
fractions from anti-rabic vaccine Fuenzalida-Palacios’.

The technique was adeguate to make clear the
purifiction process and constituted a simple and cheap
method that could control the entire process.
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MATERTALS AND METHODS

VIRUS: Rabies virus. ERA sirain, that was sucessively
passed in McCoy cell line was used. Infected cells
from several passages maintained in Fagle’s medium
supplemented with 2% of foetal calf serum (FCS}
showing tilres that ranged from 10% to 10° LD50%/
.03}, were inoculated into the brains of newbom
mice and the death rate was calculated by the Reed-
Muench' method. These cells were frozen and thawed
for three times and the celtular finid was collected and
processed according the diagram,

VIRUS PURIFICATION: The infected ceflular fluid,
after the freexing-and-thawing process, was centri-
fuged at 1000 x g for 20 minutes. The supernatant was
poured and added of zinc acetate until reaching a .02
M. The pH was adjusied to 6.8 and the supernatant
was kept at 4°C of temperature and it was centrifuged
again at 1000 x g 40 minutes, After that, the superna-
tant was discarded and to the precipitate was added a
tris-phosphate EDTA .02 M Solution with pH = 7.8
(NTE) {1/80 of the original volume of the infected
fluid). After centrifugation, the pellet was discarded
and the supernatant was filtered though a Sephadex
G-75 columa.

GEL FILTRATION: Al samples were tested for
molecular integrity by two collumms with 1.5 ¢m
diameter and 50 cm of height were prepared for gel
filtration. The first filtration was through Sephadex G-
75 and the second was through Sephadex (G-50: both
were treated with tris-phosphate .02M at pH=7.8
(NT). Practions were colleted by conginuos gravity
current and the Sephadex G-73 filtration evidenced
only peak between the fractions of the tubes 5 and 10.
This peak was concentrated with the help of Amicon
system of membranes and then went through the
Sephadex G-50 collumn.

SACHAROSE GRADIENT: The peak obtained by
Sephadex G-530 collumn was concentrated through a
saccharose gradient (10% 1o 60% ) also butfered with
tris- phosphate and centrifuged in a Beckman spin rotor
25.1. 10 61.000 x ¢ during 40 minutes at 4°C.

CROSSED IMMUNOELECTROPHORESIS: This
technique was made during all the purification process
with the objective of following each on the purifica-
tion phases.

I the crossed immunoelectrophoresis the first
step was carried out using agarose gel (medium type
from Sigma Labs.), meited In a tris-barbiturate
0.02M, pH = 8.6 buffer.

The sarme buffer was used in the electrophoresis

cube. The voltage was constant during the process and
was $-10 Viem. During the first run, the duration was
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1:3C hours and during the second run, performed
across the first, with the hyperimmune serum contain-
ing in the gel, the doration was 3:00 hours,

Then the slides were washed in saline 0.15M sev-
eral tmes in order to eliminate non preciptate serum
and fixed in ap ethapol/ methano! (30/50) solution.
The slides were stained with ap ethanol acetare acid/
briliiant Comassie blue G (300/500/0.5g) . To avoid
excess of staining the slides were washed with solu-
tion containing ethanol/ acetic acid/deionated water
{45/10/45) and were allowed to dry. The preciptated
fractions could be seen, then | fotlowing the technique
originaily described by Week™ |

GEL ELECTROPHORESIS {(SDS/PAGE): The ob-
tained peaks in two gel filirations were submitted to
an electrophoretic run in order toc observe the
polipeptides of the samples, Each sample was mixed
{v/v) 1o the lysis buffer (1% Sodium Daodecy! Sulfate
+ 1% heta mercaptoethano! + 0.1% bromophenol
blue). Each mixture was boiled w 100°C during 1
minute. The lysis product of each mixture was
transfered in poliacrylamide gel prepared in a gradi-
ent varving from 7.5% o 12%, according Laemili’s*
tochnique.

IMMUNOENZIMATIC TEST: It was performed to
verify the recovery of the viral activity after concen-
tration in the saccharose gradient.

The opalescent ring that is shown in a belt aproximately
453% from the top of gradient was collected and
dialysed against  decreasing  concentrations  of
saccharose (mol/liter). The final volume of 30 ml af-
ter dialysis, was divided into thirty/ | ml sample and
they were tested against anti-rabic seram to detect
viral activity.

1t was used a flexible plastic plate with 96 holes, in
each of them it was poured 15 ul of each one of the
thirty fractions and the plate was mairiened overnight
ar 4°C.

For thie reaction antigen-antidoby 15 ol of anti-ra-
bic serum was added and the plate was incubated at
37°C during 45 minutes, then the supernatant was dis-
carded with the help of an adequate aspiraior and the
material was washed three times with buftered saline
plus 0.03% of Tween {tensicactive agent); the excess
of Tigquid was discarded and anti-IgG conjugate bound
to peroxidase was added. The plate was incubated at
37°C for 30 minutes in a umid chamber and then
washed again three times, Next step was additioned
the cromogenic substrate, orto-phenildiamine {OPD}
diluted in citrate buffer pH 5.4 and oxigenated water
0.03 v/v. As the enzimalic reaction was compieted it
was stopped with a subfuric solution 4 n and the inter-
pretation was done in an ELISA reader (wavelenght
492nm). This test was made in wiplicate and holes
were used for controls.
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RESULTS The Figure 1A shows the beginning of the process:
collected cellular fluid from several passages of ra-
Each step of the purification process as presented  bies virus (ERA strain) in the McCoy cells.
in the Diagram 1 was followed by crossed immuno-
electrophoresis technique.

DIAGRAM OF VIRAL PURIFICATION

Culture fhaid infected (Fig. 1A}

centrifugation (3000 x g/20 min.}

T~

supernatant (Fig. 1B} precipitate (Fig, 1C}

addiiion Zine Acetate
0.02 M pH 6.8 (4 CR20min)

centrifugation (3000 x g/20 min)

\

supernatant discarded precipitate
ackdition Trig-EDTA
i3 Mpl17.8

|

centrifugation
(3000 x g/20 min.)

supernatant (Fig. B} precipitate (Fig, )

fitration in Sephadex GG-73 columa
{AD.280 monitoration} Figures 1Fand 1G

Concentration and filtration in Sephadex G-30 column
{AD 2R monitoration)

peak I (Fig. 11 peak I (Fig. 11}

saccharose gradient {10-60 %)
{61000 % 2790 min) (Fig. 1D

21



' NOGUEIRA, Y.L.& FELIPPE, J.M.S. - Rabies Virus in McCoy cell line - Part Il (Purification). Rev. Inst. Adolfo Lutz, 56 (1):19-26, 1996.

Figure 1: Crossed immunoelectrophoresis of each step of the purificatio process according to the Diagram.

1A: Infected cellular fluid;

1B: Supernatant after the first centrifugation;

1C: Preciptate from first centrifugation discarded,;

1D: Preciptate from the third centrifugation (discarded);

1E: Supernatant before filtration in Sephadex G-75 column;

1F:  Elution product of Sephadex G-75 column;

1G: Retained material in the column (eluate);

1H and 11: Peaks I and II collected after filtration in Sephadex G-50 (280 nm of absorbance).
1J:  Peak II after concentration in saccharose gradient.
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According to Diagram 1 the first step of the pro-
cess has eliminated all cellular debris, Figure 18
shows the sapernatant after centrifugation at low
speed: the preciptate (Figure 1C) was discarded.

Figure 1D is the preciptate obtained after the cen-
trifugation obtained after preciptation with zinc ac-
etate diluted in NTE buffer, while the Figure E repre-
sents the suppernatant, which was eluted through
Sephadex (G-75 column (Figure 1), This resulis is
also show in the Figure 2. Figure 1G s retained ma-
ferial in Sephadex G-75, that is the elements of high
molecular weights.

Ab280
&4
44
24
[ p———— | ,‘-v-,._,,,.......—.-
5 W0 15
FRACTION (mi}

Figare 2: Cromatography in Sephadex G-75. Systeny: Column
{15 x5 oy ehated NTE buflfer, Fraction collected {3 miy,
collected (3 mi), monitored by Absorbance 280 nim.

The elution product was concentrated by ulirafil-
tration with membranes of G.015 um of porosity. The
volume was reduced to 10% of the injtial volume and
then, the obtained product was eluted through
Sephadex G-30 column. The eluted product show two
well defined peaks at 280nm of absorbance (Figure
3, peak T and peak 1), which are equivalent to Figure
H and Figure 1, respectively.

The Figure ¢ shows the electrophoretic profile
where lines | and 2 correspond fo the paiterns of
molecular weights. Line 3 is product of peak 1 elu-

Ab2BO p
5
4]
L]
34
24
.
’-
R .\"‘"’ ~ \-\'m
5 16 5

FRACTION {mi}

Figure 3; Cromatography in Sephadex G-530. System: Colimm
(1.5 % 50 cm) eluted NTE bufter, Fraction collected {3 mi),
collected {3 mi), monttored by Absorbance 280 nm.

o
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tion and line 4 is the product of peak II while line 5
is peak II after concentration in saccharose gradient
(equivalent to Figure J.)

In line 3 it can be observed one band with the same
molecular weight of albumine that correspond to peak
I and Figure 1H. In line 4 the presence of two bands

P
sa

4 Gp 80kd
' Alb.67kd
Gp 50kd
Np 43kd
M1 37kd
M2 21kd

Figure 4: Electrophoretic separation in poliacrylamid gel SDS-PAGE.

Lane 1: high molecular weight
Lane 2: low molecular weight
Lane3: Peak I (Sephadex G-50)

is observed, one more strongly stained with molecu-
lar weight near that of the albumine and other band
weakly stained, that is difficult to see, with molecu-
lar weight around 50k daltons. However, in line 5, it
can be better observed the concentrated material
where several bands with similar molecular weight to
that rabies of virus proteins appear: the glycoprotein
(Gp) of 80 and 50k daltons, the nucleoprotein (N) of
43 k daltons and the proteins of the membrane (M1
and M2) with 37 and 21k daltons besides others pro-
teins of low molecular weights but also much diluted.

DISCUSSION

In this work the purification of rabies virus multi-
plied in McCoy cell line was demonstrated and the
caracterization of biochemical and immunological as-
pects of viral fraction purified through the crossed
immunoelectrophoresis following Week'* is showed.

Sokol’s'"!? classical method was used for the pu-
rification with some modifications: the treatment
with DNase and RNase after elution in Sephadex G-
75 columm was eliminated and it was introduced an-
other elution with Sephadex G-50 instead of
enzimatic treatment aiming at the elimination of the
albumine fraction.

Neurath® et alii has demonstrated that rabies virus
presents glycoproteins with 50 k daltons of molecu-
lar weight ; these glycoproteins are located in the
spikes present in the viral envelope and are respon-
sible for the immunogenicity of rabies virus.

Dietzschold?® has isolated and has purified the gly-
coprotein located in the external wall of the virus
membrane with help of a Sephadex G-200 column. He
obtained a glycoprotein of 400k daltons of molecular
weight "in natura”. After a denaturation with deter-
gent, Nonidet p40, and electrophoretic separation in

24

Lane 4: Peak II (Sephadex G-50)
Lane 5: Peak II after concentrarion in saccharose gradient.

poliacrylamid gel SDS-PAGE it became demostrated
that this glycoprotein consisted of two chains of gly-
coproteins, one with molecular weight of 80k daltons
and another with 50k daltons.

During this work, after the purification two proteins
of molecular weights similar to that glycoprotein
G(80k daltons and Gp 50) were evidenced and also
contamination of bovine albumine fraction with mo-
lecular weight of 67k daltons from the serum and an-
other components of the virion as nucleoprotein N
(43k daltons) and membrane proteins M1(37 k
daltons) and M2 (21k daltons).

After the electrophoretic separation on poli-
acrylamid gel SDS PAGE it is difficult to identify
whith band correspond to Gp 50 or albumine, due to
nearness of these two bands. However, with the crossed
immunoelectrophoresis, technique this caracterization
became possible. As it can be can observed in Figure 1H,
according to Nogueira et alii’ that characterized the
imunogenic fractions of albumine and that of the viral
fraction of the Fuenzalida - Palacios vaccine, the elec-
trophoretic profile of albumine and that of the viral
fraction are well defined.

The introduction of gel filtration in Sephadex G-30
showed efficiency in the resolution of both peaks,
separating the albumine in peak I, thus making pos-
sible the elimination of the undesired contaminant,
for the albumine is highly immunogenic during the
immunization process. However, it is known that
albumine protects the maintenance of viral titre dur-
ing stockage at low temperature. So, it became pos-
sible to maintain the virus protected for long time,
being this one of the adaptations to conditions of work
in the laboratory.

Figurel] shows crossed immunoelectrophoresis af-
ter concentration in saccharose gradient: it can be ob-
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served two lines of precipitation what is in accordance
o Neurath's” findings: he also noticed that, after the
saccharose gradient , two lines of preciptation were
observed i the Outcherlomy  technigue.

However, in Figure 11 only one line of preciptation
¢an be seen and it corresponds to peak H before con-
centration in saccharose gradient. In Figure 1] the pre-
cipitation main line presented an electrophorstic
mobility distinet from its equivalent In Figure 11, This
result suggests that the sacchorose gradient clumped
particles that were dispersed and, due to the molarity
vartation in the gradient, the electrophoretic mobility
probably could be altered .

Tn Whitt et alii’® studies it became proved that the
ionic strenght of the buffer in saccharose gradient turns
the glycoprotein olygomer unstable causing the disso-
ciation and solubilization of the glycoprotein. Accord-
ing to the same authors the olygomer should have a
moiecular weight upper 200k dattons: as was observed
by Dietzschold® this olygomer is composed by three
parts forming a dimer with molecular weight aroud
80k daltons and a monomer with molecular weight
around 30k daltons, modiffing the oligomeric strue-
ture of the virus glycoprotein, buat it is important to
notice that the sequence of the guartenary structure
of the extra-celular dominium of the giycoprotein |
exactly what gives immunogenicity, 18 not alterated,

This methodeology allowed the recovery of rabies

virus from McCoy cells culture, purified and free of
contfaminants or other cellular proteins, even consid-
ering that this purified fraction of the virus has not been
tested in relation to its capacity of inducing protection
or Immunity.

Atanasiut et alii! reported in refation to a compara-
tive study was made with vaccines obtained from three
ditferent cell lines, was demonstrated that, after pa-
rification of each vaccine the greatest part of the con-
tarninants was eliminated but not those of celinfar
proteins, Perrin®® discussed that in the purification
processes, besides celiular contaminants some active
viral particles and some epitopes (soluble glycopro-
teins) are jost,

However, the viral recovery was verified during
the immunoenzimatic test by the viral activity: data
not showed |

This snxdy has demonsizated the antigenicity in rabies
virus recovered in MeCoy celf line. A favourable aspect
of this preparative method was that we have a guantita-
tive notion of the purified product and the level of the
contaminants be maintained at the minimum possibie.

This methodology enables a production process of the
viral bulk in large scale and makes possible all process
monitoration by an efficient not expensive method, al-
lowing adequate quality control of the product.
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RESUMO: O virus rdbico replicado e liberado em cuitura de células McCoy crescidas em meio
suplementado com soro fetal bovino fol purificado de acorde com o ¢lassico métode de Sokol ™, porén,

submetido a algumas modificagtes.

Introduzimes a tiltragdo em Sephadex G-30, em seguida a filtragfio em Sephadex (G-75, eliminando

O fraamento enzimédtico com DNase ¢ RNase.

A eluigio em Sephadex G-30 apresentou dois picos com atividade em 280 sm. O pico I continha
soro albumina bovine ¢ no pico 1l a mator parte da fraglo viral parificada livre de contauminanies como

profeinas séricas ou cefalares.

03 pico 1 foi subinetido b concentracho em gradiente de sacarose, agrupando todos os componentes
da particula viral, sendo estes componenics caracterizados, bioguimicamente, através de separacio
eletrofordtica SDS-PAGE ¢ imunoceletroforese bidimensional.

A imunoeletroforese bidimenstoual fot utilizada paca acompanhar tode o processe de purificacio,
pepmitindo ohservar e visualizar guas fragdes foram eliminadas em cada etapas do processo.

Neste caso dupla vantagem verificou-se ao eliminar-se a soro albuming bovina com ainttodugio da
segunda filtracEo em Sephadex G-530 ¢, conseqiieniemente, a vissalizagio através da #enica empregada,

a imunocletroforese bidimensional,

Esta abordagem € interessante nos processos de produciio de antigenos purificados em larga escala,
pois permite conmrelar o graw de pureza e obter um bom controle de qualidade do produto.

DESCRITORES: Virus rdbico, células MeCoy, purificacdo, eletroforese bidimensional ¢

slicoproteing.
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