Al L. =2 [ ==}
F AW OXE B
K4 Dennis Villasefior Umali

| H : Molecular epidemiology of Newcastle disease virus in Japan

(HARIZBT D= 2—7 v Z)VIRD A )V 2D 53 FFEFHINE)

i SCEE

Newecastle Disease (ND) is a highly contagious and economically devastating disease
of poultry. At present, limited molecular epidemiological data are available regarding the
causes of ND outbreaks in vaccinated commercial poultry farms. Molecular epidemiological
data on the relationships of Japanese NDV strains to other strains from different parts of the
world are also lacking. Therefore in the present study, a molecular epidemiological
investigation was conducted to characterize field strains of NDVs isolated from vaccinated
commercial poultry flocks from different prefectures from different time periods in Japan.
Mean death time (MDT: 48-56hr), Intracerebral Pathogenicity Index (ICPI: 1.7-1.9) and
deduced amino acid sequences of the cleavage site of the fusion (F) protein (""RRQKR'"'®)
revealed that all field isolates were velogenic. Phylogenetic analysis showed that these
isolates could be classified into three or two genetic groupings, depending on the
classification system namely, genotypes VIa, VId and VIId or genotypes VIc and VIle.
Comparison with other isolates from different regions of the world demonstrated that all the
field isolates from vaccinated poultry in non-epidemic areas of Japan were part of much
bigger outbreaks in provinces and regions and, in some cases, continents. In general, four ND
panzootics occurred in Japan and that these outbreaks were characterized by co-circulation of
genetically distinct virus lineages due to involvements of infected wild birds.

To guide poultry clinicians in their understanding of disease profiles of ND in
vaccinated poultry and to help them identify hidden NDV risk factors in the field, a case of
velogenic ND in vaccinated commercial poultry farm was described. Despite extensive
vaccination, an atypical infection of velogenic ND in vaccinated layer flock was observed,
however, compared to “textbook” cases, only mild respiratory disease with mild to moderate
decrease in egg production similar to infectious bronchitis was observed. This case
demonstrated that atypical velogenic ND may exist and may become potential threats to
commercial poultry.

Cases of ND outbreaks in vaccinated poultry have been mostly attributed to improper
vaccination, immunosuppression and flocks that were challenged with more velogenic viruses.

However, very limited studies are available regarding the possible roles of genomic factors in




these cases. To determine the possible influence of the genetic make-up of NDVs in cases of
breakthrough infection, the complete genome sequences of NDVs from vaccinated poultry
were analyzed. It was demonstrated that NDVs infecting vaccinated chickens possess several
important amino acid substitutions at the neutralizing epitopes and functional domains of the
F and hemagglutinin-neuraminidase (HN) proteins. Although virus neutralization test showed
that poor flock immunity due to vaccination failure or partial and non-uniform immunization
maybe the major factors involved in the mechanism of breakthrough infection of the Japanese
field strains, the 31 amino acid substitutions at the F and HN proteins observed in this study,
particularly the E347K/G substitution at the linear epitope of the HN protein, could have also
influenced the dynamics of the breakthrough infection of the field viruses.

It was demonstrated using the field strains in this study that wild birds played an
important role in the transmission and dynamics of spread of NDVs not only in Japan but also
in the Far East region. Because of the important role that wild birds play in the circulation of
NDV, a seven-year surveillance of NDVs from wild waterfowl in the San-in region was
conducted. A total of 16 avian paramyxoviruses (APMV) consisting of three lentogenic NDVs,
12 APMV-4, and one APMV-8 were isolated. These results showed that NDV and APMV-4
were relatively widely distributed among wild waterfowl that migrate to Japan from northern
regions. Continuous surveillance of APMYV in wild waterfowl is therefore necessary due to the
pathogenic potential of these isolates in domestic poultry.

In conclusion, this study was able to elucidate the molecular epidemiology of NDV in
Japan, as well as its transmission mechanisms, clinical profile, molecular characteristics and
infection dynamics in vaccinated chickens. Consequently, a seven-year surveillance of NDVs
from wild waterfowl was conducted, in which several NDV and APMYV strains were isolated.
This study may be a useful reference in characterizing future NDV outbreaks in vaccinated
poultry flocks and as a genetic map for future investigations regarding vaccine designs,
reverse genetics systems and development of molecular diagnostic tools to prevent future ND

outbreaks in vaccinated chickens.
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