MABS

Monoclonal Antibodies

MDCK Madin-Darby Canine Kidney Cells
MAVS Mitochondrial Antiviral Signaling Protein
MCV Mean Corpuscular Volume
MDAS Melanoma Differentiation-Associated Protein 5
MEGA7 Molecular Evolutionary Genetics Analysis Version 7
MERS Middle East Respiratory Syndrome-Related Coronavirus
MHV Mouse Hepatitis Virus
MT Methyltransferase

N Nucleocapsid Protein
NC Negative Control
NCBI National Center for Biotechnology Information
NEJM New England Journal of Medicine
NF Nuclear Factor
NL Normal (NI) Or Necrotizing Lymphadenitis (NI) Or Nanoliter (NI)
NL63 Hcov-N163 (Human Coronavirus N163)
NLRP12 Nod-Like Receptor Family Pyrin Domain-Containing 12
NMP Nuclear Matrix Protein (NMP)
NSPS Nonstructural Proteins
NSé Non-Structural Protein 6
NTD N-Terminal Domain
N-PCR Nested-Polymerase Chain Reaction
NTU336 Canine Coronavirus (CCoV) Strain Isolated and Sequenced in Taiwan.
NXF1 Nuclear RNA Export Factor 1
NXT1 Nuclear Transport Factor 2 Like Export Factor 1
0C43 Hcov-Oc43 (Human Coronavirus Oc43)
ORF Open Reading Frames
PRCV/ PRCOV Porcine Respiratory Coronavirus.
PEDV Porcine Epidemic Diarrhea Virus
PHEV Porcine Hemagglutinating Encephalomyelitis Virus.
PDCV Porcine Deltacoronavirus
POL The Polymerase Polyprotein
PLPRO Papain-Like Protease
PP1A AND PP1B Two Large Polyproteins
3’ POLY(A) TAIL 3' Polyadenylated Tail
PAMP Pathogen-Associated Molecular Patterns
PC, Positive Control
PCR Polymerase Chain Reaction
PDK Primary Dog Kidney Cells
PCV Packed Cell Volume
PDC Plasmacytoid Dendritic Cells
PHBI, Prohibitin 1
PMC Pubmed Central
PRNT Plaque Reduction Neutralization Test.
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Positive amplicons from PCR were purified and submitted for Sanger
sequencing (Macrogen, Korea). Obtained nucleotide sequences were analyzed
using MEGA X software to construct phylogenetic trees and compare the

molecular identity of local isolates with selected international reference strains.

To investigate viral biological characteristics, representative CCoV isolates
were propagated in vitro using canine kidney cell (CKC) cultures. Viral
replication was monitored through observation of cytopathic effects (CPE) across
six serial passages. Viral titers were quantitatively assessed at each passage using
the tissue culture infectious dose 50 (TCID50) assay, with the progression and

magnitude of CPE and viral load compared among isolates.

Out of 100 dogs sampled, rapid antigen tests identified 43 dogs (43%) as
positive for CCoV, 29 dogs (29%) as positive for CPV, and 28 dogs (28%) as
negative for both pathogens. No co-infections were detected. Infection rates were
higher among stray compared to household dogs, and among females compared

to males, but differences in these variables did not reach statistical significance

(p>0.05).

Age-specific analysis revealed the highest CCoV detection rate (statistically
significant, p < 0.05) in dogs under one year of age, with declining prevalence in
older cohorts. Breed analysis highlighted significantly elevated infection rates in
large-breed and local/native dogs relative to small-breed and imported

counterparts, particularly regarding the enteric form of CCoV.

Clinical manifestation in infected dogs commonly included multiple
overlapping signs; diarrhea, vomiting, and dehydration predominated. Molecular

testing confirmed the presence of both CCoV-I and CCoV-II by M gene
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amplification. Genotyping identified the CCoV-IIa subtype based on Slla gene
detection, while no amplification was observed for SI and SIIb, indicating the
absence of CCoV-I-specific or TGEV-like CCoV-IIb genotypes.

Sequencing was successfully performed for five representative isolates,
which were subsequently deposited in GenBank (accession numbers:
PV454546.1-PV454550.1). Comparative phylogenetic analysis revealed these
Nineveh strains showed high similarity (98—100% nucleotide identity) to
international CCoV strains from China (0OQ407503.1, OL687146.1), Italy
(GU146061.1), and Hungary (GQ148772.1), while the lowest similarity
(98.06%) was with EU924791.1. The constructed phylogenetic tree based on the
SIla gene placed the local isolates in evolutionary proximity to certain Asian and

European genotypes, supporting possible epidemiological linkage.

In cell culture, all five isolates successfully adapted to CKC monolayers,
producing progressive CPE characterized by cell rounding at 48 hours and
extensive cell detachment by 72 hours post-inoculation across six serial passages.
Quantitative titration indicated a steady rise in infectious viral load, with peak
titers surpassing 106 TCID50/mL at 72 hours for all isolates. Notably, the
dynamics and magnitude of CPE and viral proliferation exhibited isolate-
dependent variability, reflecting underlying biological diversity among local
strains.

This comprehensive investigation reveals a substantial burden of CCoV
infection among dogs in Nineveh, with age and breed identified as significant risk
factors. Molecular profiling affirms the circulation of diverse CCoV genotypes
locally, closely related to international strains, emphasizing the need for
coordinated veterinary surveillance and interventions in the region. The
successful propagation of local isolates in vitro further provides a platform for

future research on CCoV pathobiology and vaccine development.
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