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Abstract 
Newcastle disease (ND) virus is a leading threat to commercial and domestic 
poultry in Pakistan. The virus infects and constitutes irreversible impairment 
to the nervous system, damages the respiratory system, and marks severe ga-
strointestinal lesions leading to heavy mortality in short-living birds and sub-
stantial losses in layers and breeders. The continuous emergence and evolu-
tion of the virus made it inclined to evade the humoral response and indi-
rectly the circumvention of artificial active immunization. Newcastle disease 
is caused by the orthoavula genus of the paramyxoviridae family and has 
shown high genetic diversity even in their genotypes while information re-
garding enzootic trends of the virus is scanty in Pakistan. A total of 40 tra-
cheal samples of NDV were collected from different commercial broiler farms 
and 11 isolates of NDV were identified. In the current study, we determined 
the genetic diversity of the Newcastle disease virus based on the partial se-
quencing of the fusion protein gene available in the NCBI database. Genetic 
analysis showed that seven isolates belonged to class I genotype VII and four 
belonged to class II genotype II. Interestingly, two isolates had epidemiologi-
cal connections with vaccine-like class II genotype II. Our findings, concern-
ing the recent outbreaks of class I genotype VII and class II genotype II of 
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NDV in vaccinated commercial flocks, suggest possible potential partial mu-
tations in the fusion protein gene. Genetic diversity and formation of the new 
cleavage site in an important neutralizing protein of wild strain are linked 
with the potency of artificial active immunization and a major cause of vac-
cine failure. 
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1. Introduction 

Newcastle disease (ND) or Rani Khait, is a widespread viral problem in poultry 
worldwide. In 1926, in Java, Indonesia, and Newcastle upon Tyne, England, the 
first cases of Newcastle disease were documented, but now the disease is known 
to have spread worldwide. The World Organization for Animal Health has des-
ignated NDV infection as a reportable disease [1]. This infection is the third- 
most serious poultry disease and has been documented in 109 participating 
countries of the World Organization for Animal Health. Because of its world-
wide influence on poultry, the infection has caught the interest of numerous re-
searchers during the last few decades [2]. Signs of ND may vary in severity but 
frequently include circulatory problems, respiratory distress, diarrhea, and weak-
ness of the central nervous system [3]. Depending upon the virus type, the dis-
ease may vary from moderate to severe while based on the virulence of NDV, the 
morbidity and mortality rate in non-vaccinated chickens may reach 100% [4]. 

Newcastle disease virus also known as avian paramyxovirus serotype 1 (APMV- 
1) virus belonging to the genus Avulavirus of subfamily Paramyxovirinae, family 
Paramyxoviridae and order Mononegavirales [5]. NDV is a single-stranded, en-
veloped, negative-sense RNA virus containing a genome of about 15 kbp [3]. 
The virus genome encodes six proteins including fusion (F), nucleocapsid (NP), 
phosphoprotein (P), matrix (M), hemagglutinin-neuraminidase (HN), and the 
RNA-dependent RNA polymerase (L) [6]. The glycoproteins F and HN are the 
primary protective antigens on the envelope of the virus which help the virus to 
attach and enter into the host cell [7]. NDV strains are divided into two main 
groups according to genome length and F-protein gene (F gene) sequences: 
Class I strains have been usually avirulent and mostly isolated from wild birds, 
and Class II strains, are virulent and avirulent strains and have been recovered 
from domestic and wild birds. Both classes I and II are further subdivided into 9 
and 15 genotypes, respectively [6]. Currently, the circulating strains associated 
with disease outbreaks worldwide are predominantly from genotypes V, VI, and 
VII of class II [8] [9]. 

The paramyxoviruses are categorized into 10 subtypes APMV-1 to APMV-10, 
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isolated from avian species from which APMV-1 (NDV) is most well-examined 
because virulent strains of NDV cause severe chicken infection. Based on the se-
verity of the disease NDV strains are categorized into three (lentogenic, meso-
genic, and velogenic) pathotypes. Lentogenic are low-virulence isolates that cause 
moderate respiratory and intestinal infections; mesogenic mostly cause respiratory 
infection; velogenic lead to severe disease and result in mortality. Based on clinical 
manifestation, velogenic NDV is categorized into neurotropic or viscerotropic [7]. 

Lentogenic strains with low virulence (LaSota) are commonly utilized globally 
and can protect against virulent strains when they are viable and carefully sup-
plied to healthy birds [10]. Depending on the host, the pathogenicity of NDV 
varies substantially. In the poultry industry, chickens and turkeys are more sen-
sitive. In contrast, geese and ducks are resistant to NDV strains even the ones 
that are virulent for chickens, and are usually regarded as NDV carriers [1]. Ex-
tensive prevalence of NDV genotypes can infect commercial poultry and wild 
birds simultaneously but one genotype may persist in the population for a long 
time until replace by other newly emerged mutant. The most prevalent geno-
types of NDV are genotype VII of class I and genotype II of Class II. The pres-
ence of more genotypes in one geographical area even due to point mutation in 
either fusion gene or heamagglutinin gene making them difficult to identify, 
classify and create ambiguities during evaluation of immunological responses. 
Currently, both conventional and allied techniques are being used for the detec-
tion and quantification of NDV but former is time consuming and do not pro-
vide complete information about the genotype impairments. While, type specific 
polymerase chain reaction (PCR) based diagnoses is rapid, sensitive, reliable and 
targets gene of interest. The results of such techniques may help researchers to 
establish interpretation of nucleotide substitution and its resulting alternation 
during translation leading to improve knowledge of host microorganism inte-
raction and tissue tropism.  

The purpose of the study is to isolate NDV from specimens obtained from 
chickens with suspected virulent NDV infection during an outbreak in 4 differ-
ent areas of Punjab, Pakistan. The current study has been planned to confirm the 
causative agent of the current cause of mortality in broilers. Certainly, few as-
sumptions have been forwarded that the cause of such type of heavy mortality 
has been observed in the past linked with Newcastle disease outbreaks. However, 
PCR-based diagnosis targeting specific sites in the isolation may help in understan- 
ding the nature of the isolate, host microorganism interaction and tissue tropism. 

2. Methodology 

Sample Collection: A total of 200 NDV suspected morbid and dead birds 
were collected from 40 different vaccinated commercial broiler farms located in 
Gujranwala, Lahore, Vehari, and Sahiwal districts of Pakistan during 2021-2022. 
At farms birds showed respiratory distress such as sneezing or wet eyes and he-
morrhages in the trachea, intestine, and proventriculus. The tissue samples such 
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as trachea, spleen, proventriculus of five birds from each farm were pooled sep-
arately and tagged with specific code. The individual pooled sample was homo-
genized in sterile normal saline containing gentamycin @200 ug/ml, Streptomy-
cin @100 ug/ml and procaine penicillin @1000 i.u./ml. The samples were centri-
fuged (SorvallTM Legend Micro 17-US) at 5000 rpm for 10 minutes then the su-
pernatants was passed through 0.2 um syringe filter (Sartorius-Germany) and 
stored at −80˚C (WiseCryo-South Korea) till further use. 

Virus Isolation: The 0.1 ml of filtrate was inoculated into 9-day-old specific 
antibody negative (SAN) embryonated chicken eggs through allantoic sac route. 
Inoculated eggs were incubated t 37˚C for 36 hours and candled daily for emb-
ryo viability. Amniotic allantoic fluid was harvested from each inoculated egg 
after 36 hours of post inoculation and tested for Haemagglutination (HA) using 
1% chicken RBCs (Ref). HA test-positive samples were further tested for the 
confirmation of NDV using monoclonal anti-NDV antiserum in Haemaggluti-
nation Inhibition Test (HI) [11]. Separate aliquots of NDV-positive samples of 
every farm were prepared and stored at −80˚C (WiseCryo-South Korea) for fur-
ther confirmation. 

Virus Characterization: The nucleic acid was extracted from allantoic fluid 
positive for NDV using a Zybio (China) nucleic acid extraction kit through the 
magnetic bead method according to the manufacturer’s instructions. The AB-
script II cDNA first-strand synthesis kit was used to generate first-strand com-
plementary deoxyribonucleic acid (cDNA). The reaction mixture was prepared 
containing 10 ul ABscript II reaction mix, 2 ul ABscript II enzyme mix, 1 ul 
dNTPs, 1 ul each forward or reverse primer, and 5 ul template. The cDNA 
product (20 ul) was amplified at 42˚C for 1 hour and inactivated at 80˚C for 5 
minutes. The Polymerase chain reaction (PCR) was optimized to amplify the fu-
sion gene sequence of the viral DNA generating PCR product of size 202 bp us-
ing the primer pair as illustrated in Figure 1. The primer Sequence was Forward: 
5'GGTGAGTCTATCCGGARGATACAAG3' and Reverse:  
3'TCATTGGTTGCRGCAATGCTCT5' [12]. DNA amplification was carried out 
in a total volume of 25 ul containing 12 ul of master mix, 7 ul nuclease-free wa-
ter, 1ul each forward or reverse primer, and 4 ul template. The reaction was car-
ried out in Veritii thermocycler (Applied Biosystems/Thermo fisher-US) with 
the initial denaturation at 94˚C for 5 minutes followed by 30 cycles of denatura-
tion at 94˚C for 30 Sec, Annealing at 52˚C for 30 Sec, Extension at 72˚C for 30 
Sec and final extension at 72˚C for 5 mints. The amplicon was analyzed by elec-
trophoresis using 1% agarose (Thermo fisher-US) gel and stained by ethidium 
bromide (5 ul) under UV light as can be seen in Figure 1.  

Phylogenetic Analysis: The Amplified PCR products were submitted to first 
base laboratories (Malaysia) for nucleotide sequencing. The Multiple sequence 
alignment was accessed using NCBI gene bank data base with the help of local 
allingment search tool (BLAST). The phylogenetic tree was established by uti-
lizing using bioinformatics software Molecular Evolutionary Genetics Analysis 
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(MEGA) version 7 and cluster Omega W alignment algorithm by the maxi-
mum likelihood method as shown in Figure 2 [13]. 11 isolates have been de-
clared as confirmed Newcastle disease virus based on NCBI data based simi-
larity percentage and release of accession numbers against submitted nucleotide 
sequences.  
 

 
Figure 1. Gel electrophoresis analysis of NDV, Lane 1 is 1000 bp ladder Lane 2 - 16 are 
isolates 202 bp product. 
 

 
Figure 2. Molecular Phylogenetic analysis of the partial F-gene sequence isolated from 
NDV strains. 
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Partial Fusion Protein Gene Mutation Analysis: The mutations at various 
nucleotide sites in partial fusion protein sequences and their impact on trans-
lated amino acid of the confirmed NDV isolates were analyzed through BLAST- 
NCBI and RCSB Protein Data Bank (RCSB PDB). 

Nucleotide Sequence Accession Number: 11 NDV isolates NDV-CK-Danish/ 
Pak-OP1 to OP11-21 partial fusion protein gene sequences are available in the 
gene bank under accession numbers series started from MW773198 to OL321916 
respectively as shown in Table 1. 

 
Table 1. Commutative partial Fusion protein characteristics of different NDV isolates (OP1-OP11) of 2023 recuperated from dif-
ferent geographical areas of Pakistan showing Details of sample ID, collection date, isolates of study, source, and accession # as-
signed by NCBI. 

Sr. # Title Date Location Age/Weight 
Reported 
Mortality 

(%) 

NCBI % 
Similarity 

NCBI 
Blast A# 

Genotype 
NCBI OP 

A# 

1 
NDV-CK-Danish/ 

Pak-OP1-21 
12-10-19 Sahiwal 15 D/430 Kg 15% 100% MN481200 

Genotype  
VII 

OL321912 

2 
NDV-CK-Danish/ 

Pak-OP2-21 
14-3-20 Vehari 23 D/840 Kg 25% 99.19% MN481200 

Genotype  
VII 

OL321913 

3 
NDV-CK-Danish/ 

Pak-OP3-21 
11-12-19 Gujranwala 18 D/835 Kg 28% 98.80% JX193769 

Genotype  
II 

OL321914 

4 
NDV-CK-Danish/ 

Pak-OP4-21 
28-11-19 Lahore 22 D/855 Kg 13% 99.91% MZ041713 

Genotype  
II 

MW773198 

5 
NDV-CK-Danish/ 

Pak-OP5-21 
30-4-20 Lahore 22 D/848 Kg 21% 95.15% MN481200 

Genotype  
VII 

OL321915 

6 
NDV-CK-Danish/ 

Pak-OP6-21 
30-4-20 Gujranwala 19 D/830 Kg 70% 97.39% MN481200 

Genotype  
VII 

OL321916 

7 
NDV-CK-Danish/ 

Pak-OP7-22 
28-7-22 Gujranwala 32 D/1420 Kg 17% 99.31% MN481200 

Genotype  
VII 

OR514717 

8 
NDV-CK-Danish/ 

Pak-OP8-22 
24-5-21 Sheikhupura 16 D/440 Kg 43% 95.88% MF417546 

Genotype  
VII 

In-Process 

9 
NDV-CK-Danish/ 

Pak-OP9-22 
11-3-19 Sahiwal 19 D/830 Kg 44% 100% MT621396 

Genotype  
II 

OQ789653 

10 
NDV-CK Danish/ 

Pak-OP10-22 
1-06-21 Gujranwala 12 D/425 Kg 52% 97.69% ON586691 

Genotype  
VII 

OQ789654 

11 
NDV-CK-Danish/ 

Pak-OP11-22 
27-9-22 Vehari 18 D/835 Kg 42% 99.47% JX193769 

Genotype  
II 

OQ789655 

*D = Days; *Kg = Kilogram. Note: Gene sequence informatics is to offer genus and strain identification for isolates. Amplified 
PCR products were exposed to direct sequencing, and both strands of PCR were sequenced with an automatic sequence. These 
sequences were analyzed with the Basic Local Alignment Search Tool (BLAST) at the National Center for Biotechnology Informa-
tion (NCBI). The partial sequence of four isolates OP3, OP4, OP9, and OP11 showed similarity with strain Lasota genotype II and 
the remaining seven isolates OP1, OP2, OP5, OP6, OP7, OP8, and OP10 resemble genotype VII strain Banjarmasin through NCBI 
BLAST analyzer. 
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3. Results 

Based on the results of monoclonal specific NDV antisera confirmed reaction, 
PCR amplicon size, phylogenetic analysis and release of NCBI accession num-
bers out of forty, eleven isolates were declared as confirmed NDV from the in-
fected flock in the Gujranwala, Lahore, Vehari, and Sahiwal districts of Pakistan 
in 2021-2022. The primers used in the study precisely amplified the partial se-
quence of the fusion protein gene and generated the PCR product of 202 bp as 
depicted in Figure 1. 

Gene sequence informatics was used to approve genus and strain identifica-
tion for isolates. The partial sequence of four isolates OP3, OP4, OP9, and OP11 
showed similarity with strain Lasota genotype II and the remaining seven iso-
lates OP1, OP2, OP5, OP6, OP7, OP8, and OP10 resemble genotype VII through 
NCBI BLAST analyzer as described in Table 1. 

The F protein-based phylogenetic analysis of the recovered velogenic NDV 
isolates as shown in Figure 2 revealed that seven of them are associated with 
the velogenic strain and were classified as genotype VII, while the rest of the 
four isolates belong to genotype II. The genotype II associated isolates codes 
OP3 (OL321914), OP4 (MW773198), OP9 (OQ789653) and OP11 (OQ789655) 
showed 98.80%, 99.91%, 100% and 99.47% similarity to the Genbank accession 
number JX193769, MZ041713, MT621396 and JX193769 respectively. The ge-
notype VII associated isolate numbers OP8 and OP10 (OQ789654) showed 95.88% 
and 97.69% similarity to the Genbank accession numbers MN481200, MF417546, 
and ON586691 respectively. The remaining five isolates OP1 (OL321912), OP2 
(OL321913), OP5 (OL321915), OP6 (OL321916) OP7 (OR514717) showed 100%, 
99.19%, 95.15%, 97.39%, and 99.31% similarity to the Iran strain Genbank ac-
cession number MN481200 as can be referred to Table 1.  

Regarding the nucleotide and amino acid identities of the indigenous isolates 
from 2021-2022, it’s important to emphasize that OP2 and OP3 exhibited a pre-
cise 100% nucleotide similarity with OP7 and OP4. Similarly, OP4 and OP9 dem-
onstrated a precise 100% amino acid similarity with OP3 and OP9. While not 
reaching 100% similarity, the remaining isolates still showed a precise range be-
tween 39.6% and 99.0% for both nucleotide and amino acids as showed in Figure 
3. 

Inversely, protein sequences analysis of OP1, OP5, OP9, and OP10 depicted 
maximum residue substitutions (V → L, C → G, V → I, S → G, A → S, Q → R), (C 
→ G, V → I, X → A, A → S, L → I, Q → R, A → T), (A → L, E → D, G → E, S → T, R 
→ G, R → G, K → O, K → G, V → I, I → V, A → S, Q → R, A → T, E → A, L → V, V 
→ H, S → E, L → V, S → T, G → D, Y → L, K → S, S → Q), and (V → I, L → S, I → M, 
R → K, E → D, K → R, G → E, S → T, R → G, R → G, K → G, V → I, A → S, Q → R) 
at the positions (12, 14, 16, 19, 34, 48), (12, 14, 19, 32, 35, 46, 52), (7, 9, 16, 19, 
24, 25, 26, 27, 33, 37, 51, 65, 71, 76, 77, 78, 79, 80, 81, 82, 84, 85, 86), and (9, 17, 
26, 28, 54, 58, 61, 64, 69, 70, 72, 78, 96, 110) respectively (refer to Figure 4). 
Furthermore, no mutation was recorded in OP8 as presented in Figure 4.  
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Figure 3. The evolutionary homology and divergence of nucleotide and amino acid sequence between 11 study isolates. 
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Note: The analysis of amino acid substitution per site in fusion protein between 11 study NDV isolates and a vaccinal strain led to 
the outcome that the variable positions along functional sites in the fusion protein sequence show point mutations. However, mu-
tation patterns vary among different study isolates. The analysis showed the minimum mutation rate in OP2, OP3, OP4, OP6, 
OP7, and OP11 where residue substitutions (V → I, S → G, I → V, A → S, Q → R), (R → X, A → S, K → N), (R → G, R → K, A → S, K → N), 
(C → G, V → I, A → S, Q → R, A → T), (V → I, I → V, A → S, Q → R, A → T), and (R → K, A → S, K → N) occurred at positions (13, 15, 
16, 30, 44), (4, 30, 36), (4, 6, 32, 38), (7, 9, 27, 41, 47), (5, 9, 23, 37, 43), and (12, 38, 44) respectively as can be reviewed in Figure 4.  

Figure 4. Amino acid-based mutation analysis of Partial Fusion protein gene of NDV isolates (OP1 - OP10). 

 
The minimum substitution was recorded in OP3, OP4, OP6 (as demonstrated 

in Figure 5, and OP11 as shown in Figure 7 where nucleotide swapment has 
been shown at positions (13 & 18), (12), (9, 23, 55, 100) and (83) presenting 
overall gene nucleotide NCBI based similarity of 98.8%, 99.9%, 99.39% and 
99.47% with GX192769, MZ041713, MN481200, and JX 193769 respectively. 
Conversely, OP7 and OP9 (presented in Figure 6) NCBI percentage identity 
showed 99.3% with MN481200 and 100% with MT621396 in which no nucleo-
tide substitution has been recorded.  
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Figure 5. Nucleotide-based mutation analysis of Partial Fusion protein gene of NDV isolates (OP1 - OP6). 
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Figure 6. Nucleotide-based mutation analysis of Partial Fusion protein gene of NDV isolates (OP7 - OP9). 
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Note: NCBI percentage Identity analysis of OP1, OP2, and OP5 as illustrating in Figure 5 with MN481200 (100%, 99.19%, 95.15%) 
showed maximum substitution rate revealed nucleotide substitution at position (13, 16, 20, 27, 29, 35, 37, 39 & 43), (13, 17, 21, 24, 
29, 36, 42, 50, 54, 56 & 63) and (11, 19, 24, 38, 56, 104 & 115) respectively. Whereas, analysis of OP8 (refer to Figure 6) with 
MF417546 (95.88%) and OP10 as depicted in Figure 7 with ON586691 (97.69%) showed nucleotide barement at positions (53, 64, 
85, 133, 139, 170, 176, 184, 230, 310, 395, 534 & 564) and (41, 141, 170, 184, 271). 

Figure 7. Nucleotide-based mutation analysis of Partial Fusion protein gene of NDV isolates (OP10 - OP11). 

4. Discussion 

Newcastle disease (ND) has been identified as a highly contagious and major 
cause of setbacks in the Pakistan poultry industry. The causative agent, avian 
orthoavulavirus, targets various body systems simultaneously, leading to heavy 
economic losses for the farmers. Despite good vaccination schemes and im-
proved vaccination strategies, the problem persists and poses a strong threat to 
the poultry industry. The cause of this devastating condition is hard to know 
whether the onset of the disease is due to the presence of virulent NDV VII sub-
types, weak biosecurity measures, or outdated vaccination practices. Regarding 
this fact, the strongest school of thought has considered the presence of the larg-
est distance divergence among the investigated NDV strains and various vaccin-
al strains being used. In the present study, we were able to isolate and identify 
the molecular pathotypes responsible for the outbreaks recorded in large com-
mercial poultry farms in Pakistan. The virus was isolated by inoculating homo-
genized suspension of the suspected NDV-infected trachea through the yolk sac 
route in embryonated chicken eggs. Variable mortalities were observed amongst 
the investigated broiler, layer, and breeder chicken. The amniotic-allantoic 
harvest was positive for ND Virus following the use of PCR. The sequence of 
PCR generated an amplicon of 202 bp exhibited high similarity to the already 
submitted NCBI database sequences of NDV recovered from all over the world. 
NDV infection showed auscultating damage especially when accompanied and 
incriminated by other respiratory viral causes [14]. There is a dire need to de-
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termine the molecular epidemiology of the currently circulating highly patho-
genic NDV predominantly in commercial poultry to develop preventive meas-
ures through homologous vaccines.  

The commercial poultry flocks investigated in the current study showed high 
mortalities starting from 30% to 90% with respiratory, nervous, and gastrointes-
tinal lesions. Severe tracheitis, gizzard, and proventriculus hemorrhage were 
found common in all high-mortality flocks showing typical association with ve-
logenic NDV virus infection [15]. One of the notable features of lesions is the 
development of bleeding ulcers/patches in the gastrointestinal tract. The isolated 
agent induced death of more than 70% of 10-day-old chicken embryos in less 
than 36 hours showing the velogenic nature of the virus.  

The F protein-based phylogenetic analysis of the recovered velogenic NDV 
isolates as presented in Figure 2 revealed that seven of them are associated with 
the velogenic strain and were classified as genotype VII, while the rest of the four 
isolates belong to genotype II. The genotype II associated isolates number OP3 
(OL321914), OP4 (MW773198), OP9 (OQ789653) and OP11 (OQ789655) showed 
98.80%, 99.91%, 100% and 99.47% similarity to the accession number JX193769, 
MZ041713, MT621396, JX193769 respectively. The genotype VII associated iso-
late numbers OP8 and OP10 (OQ789654) showed 95.88% and 97.69% similarity 
to the accession numbers MF417546, and ON586691 respectively. The remain-
ing five isolates OP1 (OL321912), OP2 (OL321913), OP5 (OL321915), OP6 
(OL321916), and OP7 (OR514717) showed 100%, 99.19%, 95.15%, 97.39%, and 
99.31% similarity to the Iran strain accession number MN481200 as displayed in 
Table 1.  

The phylogenetic tree manifested in Figure 2 establishes that isolates were 
genetically distant from the vaccinal strains allowing them to target localized 
organs and systemic machinery of chicken even in the presence of a protective 
level of F-protein non-homologous antibodies and in this particular case creat-
ing potential mutations in the F-gene part and becomes more virulent making it 
more vulnerable to systemic infection by activating the Furin cleavage site in 
contrary to the Trypsin cleavage site. The history herein, with locally recorded 
data and present in the vaccinated flocks, could imply the replication of the vi-
rus, thus precipitating a high environmental viral load. This may lead to pro-
moting prompt genetic divergence and consistent evolution of the virus with 
minor changes in their immunologically significant proteins. In this way, NDV 
wild strains bypass the immune system machinery that had even already been 
activated by the artificial active immunization.  

The current study indicates that understanding the genetic nature and patho-
typing of NDV has a pivotal role in the development of efficacious vaccines and 
future vaccination strategies. Homologous isolates could be adopted as master 
seed viruses for vaccine production and the vaccination program can be revised 
according to need and environmental circumstances. Furthermore, partial F-gene 
sequence analysis has enabled us to study the cause of vaccine failure in 2022-23 
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outbreaks in different areas of Pakistan.  
Due to the high prevalence of LPAI in Pakistan, it continuously threatens the 

poultry sector and makes the population more vulnerable to other diseases. Like 
other viral problems, the only way to control NDV is mass-scale active immuni-
zation. However, currently, the vaccines are not producing the desired results in 
terms of protection, or viral shedding and even have not mitigated the produc-
tion losses. In such a scenario, the quality of the vaccine, its quantity (doses) of-
fered to strengthen the flock, and executable procedures are checked along with 
the homology or genotype of wild-type virus in association with reference wild- 
type strains and vaccinal genotype. In the current study, genotype II shared 
common amino acids at positions 1 to 182, with only a single amino acid substi-
tution at position 1. Similarly, F protein-based analyses of NDV genotype VII 
showed a high mutation of amino acid lysine at 230 positions. The studied posi-
tion of amino acids from Glutamate, Threonine, Lysin, and Arginine to Glycine, 
Glycine, Arginine, and Glutamine showed substitution at 53, 54, 55, 56, 57, 58, 
and 59 as evidenced by Figure 4. 

In the recent past, the most common losses in the poultry industry were rec-
orded due to continuous mutation in the field variants that may lead to misin-
terpretation of pathogenic lesions and laboratory results. The sequence align-
ment of current isolates and vaccinal strains showed 98% similarity but little 
mutation and substitution at various loci of pathogenic fusion protein gene of 
immunogenic potential and homology before emerging variant and anti-NDV 
antibodies raised against vaccinal strains. 

Furthermore, the introduction of vaccinal strains without any justification for 
ill practices particularly double dose regimes has contributed factors in making 
field viruses stronger by emerging new strains with a difference in their patho-
genicity and immunology. The author has submitted 11 isolates in GenBank with 
accession numbers OL321912, OL321913, OL321914, MW773198, OL321915, 
OL321916, OQ789653, OQ789654, OQ789655, and OR514717 as elucidated in 
Table-1 from which one isolate is in process of submission. The dominant ge-
notype was genotype II (60%) showed mild mutation at position 1 to alanine 
followed by genotype VII had a sequence of mutation at position 8 the substi-
tuted arginine (R) to lysine (L) respectively as depicted in Figure 4. 

5. Conclusion 

The results based on the NCBI submissions and phylogenetic-associated mul-
tiple sequence alignment of Partial analysis of the Newcastle disease virus fusion 
protein gene isolated from field outbreaks showed the slightest to multiple fre-
quent mutations at many nucleotide positions altering the translated surface 
amino acids. Immunization of poultry flocks with conventional vaccines may 
induce high antibody titers but not be able to halt virus shedding that shall be 
the source of rolling infection in future. Therefore, it would be important to de-
velop a homologous vaccine from indigenous isolates that could produce and 
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maintain high antibody titers in immunized flocks. 
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