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Summary 

Newcastle disease viruses (NDVs) have evolved to different genetic lineages 

which are correlated to some extent with virulence and host species as well as with 

place and time of isolation of the strains. Based on restriction site mapping and 

sequence analysis of the fusion (F) protein gene (Ballagi-Pordany et al., 1996), a 

number of NDV strains with diverse geographic, chronological and epidemiolo- 

gical background have been classified into nine genotypes (Lomniczi et al., 1998; 

Herezeg et al., 1999; Yu et al., 2001; Mase et al., 2002; Liu et al., 2003). Genotype 

I probably represents primordial form of NDV and contains avirulent viruses 

primarily from water fowls but also from chickens.  Three different genotypes, II, 

III and IV, were involved in the first panzootic of ND which started in mid-1920s 

and subsided in the late 1950s.  Two new genotypes, V and VI, emerged during 

the second pandemic between the 1960s and 1970s.  Subtype VIb of pigeon 

origin was responsible for third pandemic during 1980s.  Two more novel 

genotypes, VII and VIII, appeared in late 1980s and 1990s in East Asia, Europe 

and South Africa.  Genotype IX viruses were only reported in China and caused 

disease outbreaks in chickens in some areas.  Data also showed that genotype IX 

is closer to early existing genotypes II, III and IV than to genotypes V and VI, and 

the recently recognized genotype VII.  This coincided with the fact that strain F48 

assigned to this genotype was isolated in 1946 during the first pandemic (Liu et al., 

2003). 

Water fowls are usually considered to be resistant even to the most virulent strains 
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for chickens, however clinical diseases with high mortality caused by certain 

lineages of NDVs in domestic geese and in wild double-crested cormorants have 

emerged since 1990s in China and North America respectively.  The novel ND 

entity in the goose was caused by viruses of subgenotype VIId (Liu et al., 2003), 

whereas the epizootics in cormorants were linked with viruses representing an 

unclassified novel genotype closely related to genotype V (Weingartl et al., 2003).  

It seems that the increased virulence of ND viruses to some species of water fowls 

happened concurrently with the emergence of New genotypes which have evolved 

in particular ecological and geographical areas.  The emergence of subgroup VIId 

viruses in China in the late 1990s was concomitant with the sudden appearance of 

clinical ND outbreaks in goose flocks.  Most of the NDVs isolated from 

outbreaks in goose flocks since the late 1990s, together with most of the chicken 

isolates during the same period, have been classified as genotype VIId.  The 

appearance of variant NDVs of pigeon origin which are called PPMV-1 and 

assigned to subgenotype VIb, is responsible for most ND outbreaks in pigeons and 

doves the world over since 1980s. 

The genomic length of NDV was generally considered to be 15186nt (Alexander, 

2003) until we completely sequenced the genome of ZJ1 strain, an isolate obtained 

following an outbreak of ND in goose flocks in 2000 (Huang, 2004).  The 

genomic sequence of ZJ1 consists of 15192nt, which is 6nt longer than the 

published full length genome of NDV strains La Sota, B1, Clone-30, Beaudette C 

and HB V4.  The 6nt insertion is located in the non-coding region of the NP gene 

between 1646nt and 1647nt of the NDV genome (numbered according to the 

genomic sequence of the La Sota strain).  An additional 40 strains of NDV were 

searched for the existence of this six nt insertion.  NDVs in genotypes V, VI, VII, 

VIII and IX have this insertion while NDVs in genotypes I, II, III and IV do not 

(Huang et al., 2004).  The genomic sequences of 10 more NDV strains which had 

been registered on GenBank recently confirmed the above observations.  It is 

reasonable to conclude that NDVs have at least two different genomic lengths, 

15186nt and 15192nt, although we do not know for sure if all the NDVs in 

genotypes I~IV have genome of 15186nt and all the NDVs in genotypes V~IX 

have genome of 15192nt.  There is possibly a correlation between the presence of 

the six nt insertion in the non-coding sequence of NP gene of some NDV strains 

and their biological phenotypes and this insertion may have significant impact on 
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NDV evolution.  We have conducted experimental infection studies which reveal 

that the pathogenicity in geese of ND viruses of various epidemiological and 

genetic backgrounds with or without the six nt insertion in their genomes is 

substantially different (Wan et al., 2004).  The viruses showing high virulence for 

geese fall into genotypes VI, VII, VIII and IX respectively, while the far less 

pathogenic (to geese) strain of Herts/33 is a member of genotype IV and very 

virulent for chickens.  It seems probably that the virulence of NDVs in geese is 

somewhat genotype related, especially the presence of an additional six-nucleotide 

motif in the non-coding of NP protein gene.  However, more work should be done 

to determine the molecular basis for the virulence variation of certain genotypes of 

NDV in different host species. 

  


