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ABSTRACT3)

Tw o subgroup J avian leukos is viurses (ALVs) w ere
iso la ted from broile r breeder flocks , in w hich m ye lo id
leukos is had occurred. The iso la te s cou ld be c lass ified
as subgroup J ALV by the positive reaction in polym erase
chain reaction (PCR) with primers specific for subgroup
J ALV. Tw o iso late s replica ted in ch icke n em bryo
fibroblast (CEF) ce lls from the alv6 ch icke n line in
w hich ce lls are res istan t to subgroup A and E ALVs .
In in vi tro serum ne utraliza tion te sts w ith o ther
subgroup ALVs inc lud ing ADOL-Hc1, the pro totype of
subgroup J ALVs isola ted in the United State s of
Ame rica , tw o iso la te s w ere partia lly neutralized by
antibody to ADOL-Hc1, indicating that Korean iso la te s
and ADOL-Hc1 m ay be antigen ically re la ted , but not
ide ntica l. When the P CR w as done w ith a prim er pa ir
de signed to amplify genes o f E e lem ent and long
term ina l repeat o f prov iral DNA, the P CR product
size o f one iso la te (KOAL-P ET) w as sm aller than that
of ADOL-Hc1, suggesting that som e se que nces in
these regions are de le ted.

Key w ords : subgroup J avian leukosis virus, myeloid
leukosis, virus isolation

Introduction

Avian leukosis is a neoplast ic disease caused by avian
leukosis viruses (ALVs). ALVs from chickens have been
divided into six subgroups (A, B, C, D, E and J ) on the basis
of their host range, viral envelope interference and
cross-neutralization patterns (10). Subgroups A, B, C, and D
are exogenous viruses capable of inducing tumors, and
subgroup E viruses are endogenous viruses of low
pathogenicity. Subgroup J viruses, which have been isolated
recently from broiler chickens, are recombinant between
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exogenous and endogenous viruses (2,3,4,17). Although
ALVs can induce various types of tumors, lymphoid leukosis
is the most common in chickens. However, subgroup J
viruses, first reported in the United Kingdom in 1991,
induce primarily myeloid leukosis (11,12). Subgroup J
viruses have a broad host range and all lines of chickens
tested are susceptible to infect ion (14). The nucleotide
sequence of subgroup J viruses showed multiple changes in
env gene among the isolates and antigenic variants of the
viruses were found in subgroup J viruses (18).

The isolat ion of subgroup J virus was not reported in
Korea. Myeloid leukosis has increased recently in broiler
breeder flocks in Korea. This study describes the isolat ion of
subgroup J ALVs from broiler chickens in Korea.

Materials and Methods

Viruses and antibod ie s .
The prototypes of ALV subgroup A, E, and J were

Rous-associated virus (RAV)-1, RAV-0, and ADOL-Hc1,
respectively, and were maintained at Avian Disease and
Oncology Laboratory (ADOL) in USA. The polyclonal
antibodies against ALV were also from ADOL.

Cells for virus iso lation .
Cells for virus isolat ion or virologic assays were C/E

(resistant to infect ion with endogenous ALV) line 0 CEF,
C/AE (resistant to infect ion with subgroup A and E ALV)
alv6 CEF and C/O (susceptible to all ALVs) 15B1 CEF (6,7).
The presence of ALV in infected cells was confirmed by
enzyme-linked immunosorbent assay as reported (15).

Serum neutralization te s t.
Antigenic relationship of isolates to other subgroups of

ALV was determined by cross-neutralizat ion test as
described (9). Briefly, one fifth diluted sera were mixed with
each viruses which titers were adjusted to 500-1000
infect ious units/ml and incubated at 37℃ for 45 minutes.
The neutralized samples were then inoculated on line 0
CEF cells and incubated for 7 days. The group-specific
antigen was detected from the cell lysates by ELISA.
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Table 1. Korean ALV isolates from meat type chickens.

Isolate
Age

(w eeks)
Type of flocks

Organs virus
isolated

Year

KOAL-PET 50
gr andparent

stocks
Liver 1997

KOAL-HD 25 parent stocks Liver 1998

Table 2. ALV group-specific antigen posit ive rate of
flocks which ALVs were isolated.

Flocks Wee ks Samples Positive rates (%)

PET1 50
Ser um 4/24 (16.7)

Egg albumen 5/30 (16.7)

HD2 25 Ser um 25/74 (33.8)

1 KOAL-PET was isolated from this flock
2 KOAL-HD was isolated from this flock

P olyme rase cha in re ac tion (P CR).
PCR was done for the detection of proviral DNA from

cells infected with isolates. DNA was prepared with the
Qiagen DNA isolation kit (Qiagen Inc., USA) and about 10
0∼150ng of genomic DNA was used for PCR of 25ul volume.
Primer pair S1/S2 (S1; 5'-AATTCTGCTTGAAATATG-3', S2;
5'-AGTTGTCAGGGAATCGAC-3') was derived from the
unusual E element and the long terminal repeat of proviral
ALV, and PCR was specific for subgroup J ALV or some
Rous sarcoma viruses as described (16). The cycling condit ions
of PCR were denaturation at 94℃ for 4 min, followed by 30
cycles at 92℃ for 1min, 48℃ for 1min, and 72℃ for 1min.
A final extension was conducted at 72℃ for 5min. PCR
products were resolved in 1.5% agarose gel with electro-
phoresis in tris-acetate-EDTA buffer for 30 min at 95 volts.

ALV antigen test from flocks .
Samples of plasma or egg albumen from flocks in which

ALVs were isolated, were tested for ALV group-specific
antigen by ELISA with ELISA kit (KPL, USA).

Results

Virus isolation .
Two ALVs, KOAL-PET and KOAL-HD, were isolated

from broiler breeder flocks. One of the viruses was isolated
from grandparent, and the other was from parent stocks
(Table 1). These two viruses were isolated from liver tumors
of myeloid leukosis, previously confirmed by microscopic
examinations. The group-specific antigen for ALVs was
tested by ELISA from the samples of sera or egg albumen
of flocks in which ALVs were isolated. Two flocks tested
were posit ive for ALV antigen and positive rates in the sera
were high, ranging from 16.7 to 33.8% (Table 2).

Virus rep lication in CEF of diffe rent gene tic types .
ALV isolates were inoculated on CEF cells of different

genetic type to examine the interact ions between virus-
specific cell receptor and virus envelope glycoproteins. Two
isolates replicated in line 0 CEF cells, indicat ing that
Korean isolates were not subgroup E ALVs. Two isolates
also grew on alv6 CEF cells, which are resistant to
subgroup A and E ALVs, suggesting that those viruses were
neither endogenous nor subgroup A ALVs (Table 3).

Serum neutralization te s t.
Table 4 is the results of the in vitro serum neutralization

tests with two isolates, ADOL-Hc1 and RAV-1. Two isolates
were not neutralized by antibodies to subgroup A and E,

Table 3. Replicat ion of ALVs on different chicken embryo fibroblast (CEF) cells.

Virus
CEF 1 of

15B13 Line 04 alv65

KOAL-PET 1.428 (+)2 1.574 (+) 1.543 (+)

KOAL-HD 1.504 (+) 1.508 (+) 1.490 (+)

ADOL-Hc1 1.248 (+) 1.694 (+) 1.594 (+)

RAV-1 1.464 (+) 1.565 (+) 0.054 (-)

RAV-0 0.397 (+) 0.028 (-) 0.045 (-)

Uninfected cell 0.028 (-) 0.048 (-) 0.014 (-)

1Viruses were simultaneously inoculated on different cells, and 7 days later , cell lysates were tested for the presence of ALV
group-specific antigen by ELISA.
2Absorbances (+; virus replication posit ive, -; virus replication negative).
315B1; C/O CEF (susceptible to all ALVs).
4Line 0 CEF; C/E CEF (resistant to infect ion with endogenous ALV).
5alv6; C/AE CEF (resistant to infect ion with subgroup A and E ALV).
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however, these isolates were partially neutralized by
antibody to ADOL-Hc1, indicat ing that Korean isolates and
ADOL-Hc1 may be antigenically related, but not identical.

P olyme rase cha in re ac tion .
Fig. 1 shows the PCR result of two isolates with primers

specific for subgroup J ALVs. The isolates were posit ive in
PCR, however, the PCR product size of one isolate(KOAL-
PET) was was smaller than that of ADOL-Hc1.

Fig . 1. PCR reaction of Korean isolates with subgroup J
specific primer pair S1/S2.
Lane 1, MW marker of 100bp multiples(Gibco BRL); lane 2,
KOAL-PET; lane 3, KOAL-HD; lane 4, ADOL-Hc1; lane 5,
uninfected line 0 CEF; lane 6, MW marker of 1kb(Gibco
BRL)

Discussion

This paper is the first report for the isolat ion of subgroup
J ALVs in Korea. The isolates were classified as subgroup
J by the posit ive react ion in PCR with primers specific for
subgroup J ALV.

Two Korean ALVs, KOAL-PET and KOAL-HD, were
isolated from flocks in which mortality due to myeloid
leukosis was observed. In addit ion to liver, kidney and
spleen, the lesions of myeloid leukosis were sometimes
found in the ribs of affected chickens and were clinically
similar to those described in chickens experimentally
inoculated with subgroup J ALVs (1,12). HPRS-103, the
prototype of subgroup J ALV, has tropism for the cells of

the myeloid rather than the lymphoid lineage and induces
primarily myeloid leukosis (1,12).

The group-specific antigens for ALVs were positive from
samples of two flocks where ALVs were isolated. Some sera
of chickens which have endogenous ALVs could be false
positive when group-specific antigen was tested by ELISA
(5,13). The posit ive reaction against group-specific antigen
from sera in this study, however, was unlikely due to
endogenous ALVs, because posit ive rates in sera was
usually high and some egg samples tested were also
positive. Tolerant infected chickens, a state in which
chickens develop no neutralizing antibodies, are capable of
shedding ALV in the eggs and vert ical transmission is
possible. Egg samples from a grandparent flock tested in
this study were positive, indicat ing that the posit ive flocks
might be an role on the spreading of subgroup J ALV to the
next generation, parent flocks of meat type chickens in
Korea.

Two Korean isolates were not neutralized by antibodies to
subgroup A and E, indicating that these isolates may be
antigenically distinct from subgroup A and E. Two isolates,
however, were part ially neutralized by antibody to
ADOL-Hc1, suggesting that Korean isolates and ADOL-Hc1
may be antigenically related, but not identical. Subgroup J
ALV has many antigenic variants (18). Venugopal et al (18)
reported that ten of twelve isolates were not neutralized by
antibodies to any of ALV subgroups including J , and only
two isolates were neutralized with a specific serum of
HPRS-103, the prototype of subgroup J ALV. ADOL-Hc1,
the prototype of American isolates, neutralized HPRS-103
virus, whereas antibody to HPRS-103 did not neutralize
ADOL-Hc1 (8).

Two isolates were positive by PCR with primer pair
S1/S2, specific for subgroup J ALVs, suggest ing that the
Korean isolates are subgroup J ALVs. It was interesting
that the PCR product size of a Korean isolate was somewhat
different from ADOL-Hc1. The PCR product size of one
isolate, KOAL-PET, was smaller than that of ADOL-Hc1.
The primer sequences were derived from the beginning of
the E element and the end of the long terminal repeat

Table 4. Neutralizat ion test with subgroup-specific antiserum.

Virus
Antiserum agains t1 Negative

se rum
Virus

contro l
Ce ll contro l

A E ADOL-Hc1

KOAL-PET 1.0942 0.742 0.156 0.558 0.687 0.008

KOAL-HD 1.194 0.886 0.368 0.859 0.955 0.007

ADOL-Hc1 0.721 0.776 0.023 0.837 0.813 0.013

RAV-1 0.010 0.779 0.422 0.446 0.673 0.036

1Virus neutralizat ion was done as described (9).
2Absorbance.
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(LTR). The smaller size of the PCR product , compared with
ADOL-Hc1, suggests that some sequences of this isolate in
E element or LTR regions may be deleted. In order to
characterize which part of gene sequences of Korean isolates
is deleted, further study will be needed.
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