Egypt. J. Vet. Sci., pp. 1-10

2
o

Egyptian Journal of Veterinary Sciences
https://ejvs.journals.ekb.eg/

Prevalence of Feline Calicivirus and Feline Herpesvirus -1

among Domestic Cats in Three Egyptian Governorates

CrossMark

Abeer M. Hagag®, Noura F. AlKhalefa', Alaa M. Abdelatty? Bassiouni

A. Heleil® and Asmaa F. Magouz'*

!Department of Virology, Faculty of Veterinary Medicine, Kafrelsheikh University, Kafrelsheikh, Egypt.
“Department of Pathology, Faculty of Veterinary Medicine, Kafrelsheikh University, Kafrelsheikh, Egypt.
*Department of Theriogenology, Faculty of Veterinary Medicine, Kafrelsheikh University, Kafrelsheikh, Egypt .

Abstract

PPER respiratory tract infections are major causes of feline morbidity and mortality. This study
describes the prevalence of Feline herpesvirus type 1 (FHV-1) and Feline calici virus (FCV)

among domestic cats in three Egyptian governorates. One hundred and twenty conjunctival or nasal
swabs were obtained from diseased cats from private pet animal clinics and shelters located in three
Egyptian provinces (Cairo, ElI Gharbia, and Kafrelsheikh). FHV-1 isolation was done in the
Chorioallantoic membranes (CAMs) of 13-days-old SPF eggs. Infected CAMs showed large white
pock lesions. Polymerase chain reaction (PCR) of the thymidine kinase gene (TK) of FHV-1 was
positive in 34/120 (28.3%) of the suspected cases. In comparison, PCR amplification of ORF2 and
ORF3 of FCV was successful in 32/120 (26.6%) of the suspected cases. Mixed infection with the two
viruses were reported in 12/120 (10%) of the cases. Two FHV1 genes were sequenced, and the TK
gene sequences were identical to globally strains in the GenBank. For FCV one of the amplified genes
were sequenced and the ORF2 and ORF3 genes sequences of the FCV isolates shared 81-87%

similarity with other reference strains in the GenBank.
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Introduction

Numerous infectious agents produce respiratory
diseases in cats. Until effective immunizations were
developed, viruses causing feline respiratory tract
infections were catastrophic. Diseases caused by
respiratory viral infections are most common in
circumstances of immunologic impairment, poor
husbandry, and overcrowding [1]. Upper respiratory
tract disease (URTD) is a leading cause of sickness
and mortality in Kittens . One or more pathogenic
agents are typically the cause of URTD, and infected
cats frequently exhibit ocular and/or respiratory
symptoms. Feline herpesvirus 1 (FHV) and Feline
calicivirus (FCV) are the main viruses involved in
the feline URTD. [2].

Feline rhinotracheitis, which is caused by Feline
herpesvirus type-1 (FHV-1), is thought to be the
primary cause of ocular lesions in cats [3]. In kittens,
pneumonia and high death rates were frequently
reported [4]. Young cats have more fatalities and are

more vulnerable to primary infections than adult cats
[5-6]. Domestic cats are the principal hosts of FHV-
1, but transmission can frequently occur between
closely related hosts [7]. Feline alphaherpesvirus 1
belongs to Varicellovirus genus, within the
Alphaherpesvirinae subfamily of the
Orthoherpesviridae family [7]. Alphaherpesvirus's
full virion comprises of a double-stranded DNA core,
a capsid, and an envelope. The nucleocapsid is
enclosed in a tegument, which is then wrapped by a
lipid envelope. The envelope consists of several
glycoproteins that serve numerous functions. For
example, glycoprotein D (gD) is principally
responsible for receptor identification and attachment
to host cells [8]. Three viral proteins have been
identified as virulent: thymidine kinase (TK), gE, and
gC [9]. Antigenically, all FHV-1 isolates belong to
one serotype, yet some strains have shown minor
genetic differences [3]. FHV-1 is transmitted directly
by contacting diseased cats or indirectly through
contaminated objects such as food, drink, and cages
[10]. The reported incidence of FHV-1 varies greatly
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(from 2.6% to 63%), probably due to different
sample sites [11]. FHV-1 can infect nerve cells,
rendering the animal a lifetime carrier. Stress can
trigger reactivation and spread, so vaccination is
critical to reducing the incidence and mortality rate
[7]. Commercially available attenuated live vaccines
and killed vaccines are generally safe and effective,
but they do not prevent virus shedding. Magouz et al
[3] published the first detection and molecular
characterization of FHV-1 in diseased cats from
northern Egypt

Feline calicivirus (FCV) is a widespread
infectious virus in cats. The prevalence is roughly
related to the total number of cats in a group. It is
low in cats living in small groups and high in larger
cat groups [13]. FCV infection results in various
clinical issues as it is frequently associated with oral
ulcers, especially of the tongue, gingivitis—stomatitis,
salivation[14], as well as mild upper respiratory
symptoms with low mortalities [15]. Feline
calicivirus belongs to the Vesivirus genus in the
Caliciviridae family. It is a small, naked icosahedral
virus with a positive-sense, single-stranded RNA
molecule approximately 7.7 kilobases long [16].
FCV varies antigenically because of a continuous
evolutionary process that involves the presence of
punctate mutations and recombination [17]. FCV's
remarkable genomic flexibility explains the evolution
of numerous variations [16]. Because of the viral
properties, which include significant genetic
flexibility, strains with greater pathogenicity have a
high chance of evolving, and several mutant strains
have been discovered and reported. [18]. Cats with
acute diseases shed FCV primarily through nasal
secretions, although it can also be found in urine and
fecal matter. Many cats shed for at least 30 days
post-infection, and some for several years or even
their  entire  lives.  Vaccination is highly
recommended; however, the potency of vaccines is
influenced by the antigenic diversity of the virus
[15]. These vaccines are monovalent, consisting of
only one FCV strain, or bivalent, containing two
strains, although they do not appear to provide good
cross-protection against all field strains [19].
Molecular techniques have been developed to detect
FCV and FHV-1 genomes in nasal, oral, and
conjunctival swabs. To our knowledge, FHV-1 was
detected and molecularly characterized in only one
reported research in Egypt [3], while FCV has still
not been detected or molecularly characterized in
Egypt. The present study describes the isolation and
molecular characterization of FHV-1 and FCV in cats
in Egypt, To investigate the prevalence of the viruses
that cause URT illnesses on a large scale.

Material and Methods

Sample collection

One hundred and twenty nasal and conjunctival
swabs were obtained from cats exhibiting symptoms
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at pet animal clinics across three Egyptian provinces:
Cairo, El Gharbia, and Kafrelsheikh. The cats
displayed respiratory symptoms such as fever,
coughing, and serous nasal or eye secretions,
conjunctivitis, and corneal and lingual ulcers (Fig. 1).
Full details of examined cats and dogs are shown in
(Table 1). Swabs were immersed in phosphate-
buffered saline (PBS) tubes and transported to the
Central Diagnostic Laboratory at the Faculty of Vet
Med, Kafrelsheikh University. The samples were
centrifuged at 12,000 rpm /15 min, and supernatants
were kept at -80.

Virus isolation of Felid herpesvirus 1

Collected supernatants were antibiotic-treated
with a stock solution of 1001U/ml penicillin and
100pg/ml streptomycin, then 200 pl were inoculated
into the CAMs of 13-day-old SPF eggs [20]. The
eggs were maintained at 37°C for a week and
monitored twice daily. Embryo deaths within the first
24 hours post inoculation were discarded. After four
blind passages, the CAMs were collected, and the
cytopathic effect on CAM was evaluated. Infected
CAMs were centrifuged, and the supernatants were
stored at -20°C till utilized for PCR. Unfortunately,
the isolation of FCV was not available in our lab.

DNA Extraction and PCR Amplification of (TK) gene
of FHV1

Geneaid viral nucleic acid extraction Kits
(Taiwan) were used to extract viral DNA from 300 pl
of nasal or conjunctival swabs, per the
manufacturer's protocols. PCR assay for FHV-1 was
conducted by TOPsimple DyeMix-nTaq
(enzynomics) (Korea). Primers used are shown in
(Table 2) and were manufactured by Synbio
Technologies (New Jersey, USA) [21]. The initial
phase of PCR starts with denaturation at 94°C for 5
min, then 40X of denaturation at 95°C /1min,
annealing at 56 °C /1 min and extension at 70°C/30
sec with terminal extension at 72°C /10 min. PCR
bands were detected using 1.5 % gel electrophoresis
using a 50 bp DNA marker (Dongsheng Biotech,
China).

RNA Extraction and PCR Amplification of ORF2 and
ORF3 genes of FCV

Viral RNA was extracted from 300 pl of nasal or
conjunctival swab suspensions using Geneaid viral
nucleic acid extraction kits (Taiwan) per the
producer's protocol. PCR (TOPscript™ RT Dry
MIX, Korea) was used to amplify the ORF2 and
ORF3 genes of FCV. The PCR assay used
TOPsimple DyeMix-nTaq (enzynomics) (Korea).
Primers used are shown in (Table 2) and were
created by Synbio Technologies (New Jersey, USA)
[22]. The first PCR step was an initial denaturation at
95°C for 10 min, then 40 X of denaturation at 95°C
/30 sec, annealing at 57 °C /30 sec, and extension at
72°C/30 sec with a terminal extension step at 72°C /5
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min. PCR bands were detected by 1.5 % gel
electrophoresis using the 50 bp DNA marker
(Dongsheng Biotech, China).

Histopathology

Feline herpes virus 1 infected Chorioallantoic
membranes (CAM) were aseptically harvested for
histopathological examination. The harvested CAMs
were fixed at once in 10% neutral buffered formalin
for 2 days before being routinely processed by
dehydration, embedding in paraffin wax, sectioning
at 5 pm thickness, and then staining with
hematoxylin and eosin (H&E). The sections were
examined by light microscope for the detection of
viral cytopathic effect.

Electron microscope

Fragments of specimens of the FHV-1 infected
CAMs were immediately immerged in 4F1G in PBS
at 4° C for 3 hours for fixation. Then specimens were
then post-fixed in 2% OsO, at 4°C / 2 hours. The
sample was washed in the buffer and dehydrated at 4
°C through an aggraded series of acetone, then
soaked in resin to polymerize, then put in the oven at
60 °C for 2 days. Then, the samples were cut into
tiny fragments about 90 angstroms thick. Sections
were arranged on a grid cobber, stained with uranyl
acetate for about 6 minutes followed by lead citrate
for 2 minutes [23].

DNA sequencing and Phylogenetic analysis

PCR products of the TK gene of two FHV-1
isolates and ORF2 and ORF3 genes of FCV of one
sample were purified and sequenced by Macrogen
Clinical Laboratory (Korea). Blast analyses
(BLASTN) were performed to create gene homology
to GenBank strains. The nucleotide sequences were
aligned by the CLUSTAL W tool of MEGA X
software. MEGA X software was used to apply a
phylogenetic tree using the maximum composite
likelihood model with 1000 bootstrap replicates and
the neighbor-joining method. [24].

Results
Virus isolation

Infected CAMs showed oedema and thickening
with pock lesions at the 6™ — 8" days after
inoculation Fig 2.

Histopathological findings

The microscopic examination of the H&E-stained
infected CAM sections revealed the presence of
pathognomonic features of herpes infection. As
shown in Fig.3A, eosinophilic intranuclear inclusion
bodies were observed in the epithelial cells of CAM.
These inclusions appeared as homogenous, dense,
rounded structures inside enlarged nuclei surrounded
by an obvious halo space. Also, multinucleated giant

cells (syncytia) were frequently observed in
(Fig.3B).The epithelium, further, exhibited varying
degrees of cellular degeneration, including cellular
vacuolation and focal cell necrosis.

Electron microscope

The presence of FHV-1 virions was confirmed in
infected CAMs using electron microscopy revealed
spherical virions with a diameter of about 200 nm
(Fig.4)

Molecular identification by PCR

Nasal and/or conjunctival swabs of 34 samples
were positive for a 293 bp band of the Thymidine
Kinase gene, with a prevalence rate of (28.3%)and
32 samples were positive for FCV by amplification
of a 324 bp band corresponding to a section of the
ORF2 and ORF3 genes with a prevalence rate of
(26.6%) (Fig. 5).

Most of positive FHV-1 and FCV cases were
from baladi breed cats, about 15 baladi cats are
positive for FHV-1(15/34) (44.1%) and 13 baladi
cats are positive for FCV (13/32) (40.6%),
prevalence rate of infection is high in baladi breed
cats as most of them are not vaccinated against these
viruses.

Positive non vaccinated cats infected with FHV-1
from different breeds of cats were 18 samples
(18/34) (52.9%) and for FCV was about 10
samples(10/32) (31.3%), most of these positive cases
show the typical respiratory symptoms such as fever,
coughing, serous nasal or eye secretions,
conjunctivitis, and FCV cases are characterized by
presence of lingual ulcers.

Most of positive cases for FHV-1 and FCV were
more than 12 months of age.

Sequencing and phylogenetic analysis

Alignment and Phylogenetic analysis of the TK
gene of isolates (FHV1Egypt/2025/1) and
(FHV1Egypt/2025/2) showed 99.95% similarity with
other isolates (strain KANS_10, USA,2018 /strain
MILW_12, USA,2018 /strain FHV-1Tur/Kays18,
Turkey,2021 /strain LOU-15, USA,2023/isolate
3234-05, Australia,2016 /isolate Yasuharu Suga: A-
19-5, Japan, 2025) Fig.6.

Alignment and Phylogenetic analysis of the
ORF2 and ORF3 genes amplicon of the isolate (FCV
Egypt/2025) revealed 92% similarity with Chinese
strain (isolate FCV32-BJ-2023),91% with the Taiwan
strain (NTU/C1463/2023), 87% with the Italian
strain (FCV/81/2014/ITA) and Chinese strain (isolate
TFHLJ-8) While it shared only 81% similarity with
the Australian strain (E1/V2/NSW5/Bella) Fig.7

Discussion

Feline upper respiratory infection is a common
illness among cat populations. It is mostly caused by
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FCV and FHV-1, which account for about 90% of the
cases, with the remainder caused by bacterial
infections. FCV infections are generally associated
with oral lesions, while FHV infections were more
frequently associated with nasal and ocular
discharges [25]. The clinical symptoms of FHV-1
and FCV are nearly similar. However, FHV-1
infections are typically indicated by ocular lesions,
whereas FCV infections are marked by palate and
tongue ulcers [3]. Feline herpesvirus is a highly
contagious infection extensively dispersed globally,
resembling a significant hazard to feline populations
[26]. Our investigation examined nasal and
conjunctival swabs for FHV and FCV using PCR.
The PCR detection frequency for FHV1 was 28.3%,
which is more than that of an earlier study of (FHV-
1) isolation in cats in Egypt in 2022 (11.4%) [3] and
reports in China from 2016 to 2019 (16.3%) and in
Southern Italy (9.05%). Lower detection rates were
reported in China in 2024 (71.4%) [27]. PCR
detection rate for FCV was 26.6%, which is higher
than studies in Thailand (1.85%) [26] and studies in
southwestern China (23.46%) [28]. This wide
variation may be explained by the fact that detection
rates vary according to the population under study,
sample type, detection method, and infection status
[3], and the reasons may be also that the nasal and
conjunctival swabs used in the current study were
preliminary from cats that show the typical
symptoms of the disease. Considering that the
incidence of FCV is generally connected with
crowding problems and that higher infection rates
occur when a lot of cats are housed together, the high
rate of FCV may be explained by the fact that many
FCV-positive samples were taken from shelters.
As a result, the infection incidence for pet cats
housed in low-density environments is often low [28-
29]. Conversely, cats in large populations typically
have a higher risk of infection (between 25 and 40
percent) [28-30]. Four of the FCV-infected cases in
this study tested positive for the virus even after
receiving vaccination; this could be explained by the
fact that many cats continue to shed after recovering,
usually for a month after infection, and some for
even their entire lives because it can be detected in
asymptomatic carriers [32]. Mixed infections with
FHV -1 and FCV are commonly detected in feline
medicine. Our study reported 12/120 (10%) cases of
FHV1 and FCV co-infection via PCR detection. The
overall detection rate in our study corresponds to
other studies on mixed infection of these viruses.
Based on the population tested, the presence of
clinical symptoms, and the diagnostic techniques
employed, reported co-infection rates might vary
greatly between studies (from a few percent to
approximately 10-20% of cats) [31-33]. A shelter-
based study in Belgium reported approximately 10%
of cats actively co-infected with both viruses at the
same time [31]. Despite the lower overall prevalence
in pet homes, the UK study noted that nearly 50% of
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the FHV-1 positive cats (5 of 9 cats) were shedding
FCV, emphasizing that even in closely monitored
home environments, co-infections can still happen
[32]. Generally a higher incidence of FHV-1 and
FCV has been associated with group living and dense
housing. Crowding is repeatedly identified as a risk
factor for infection in outbreak investigations and
epidemiologic surveys; endemic circulation of both
viruses is frequently observed in large multi-cat
colonies and shelters [34], making mixed FHV/FCV
infections an epidemiologically significant issue in
cat populations. Sequencing of FHV1 DNA revealed
99.59% homology with other isolates (strain

KANS_10, USA,2018/strain MILW_12,
USA,2018/strain FHV-1Tur/Kays18,
Turkey,2021/strain  LOU-15, USA,2023/isolate

3234-05, Australia,2016/isolate Yasuharu Suga: A-
19-5, Japan,2025) and most of the reference FHV-1
isolates in the GenBank database. The sequences of
the TK gene obtained from the present samples and
those of reference isolates did not vary significantly,
which is noteworthy. Overall, our results indicate
that FHV-1 genomes are extremely conserved, as
reported by other studies which stated that all FHV-1
strains belong to the same serotype and are
genetically similar and have a great identity level
[35]. FHV-1 has been shown to contain 23 virion
associated proteins.Four viral proteins have been
considered as virulence factors: thymidine kinase
(TK), serine/threonine protein kinase (US3), gE, and
gC [3]. The target segment is in a greatly conserved
area, and the TK gene is considered a
highly conserved gene, as an initial step in the
development of recombinant FHVs for use in the
vaccination of cats was by identifying the thymidine
kinase (TK) gene of this feline-specific
alphaherpesvirus, a recombinant FHV bearing a
deletion in the identified TK gene was constructed
and shown to possess the expected TK- phenotype.
The FHV TK gene is located at a position of
approximately 40% in the long unique component of
the FHV genome [21]. However, more investigation
has discovered discrepancies across FHV-1
isolations, such as rearrangements in the (gC) gene
[3]. While sequencing the ORF2 and ORF3 genes
sequences of one of the FCV samples revealed only
81-87% similarity with other isolates in the
GenBank, which is explained by the FCV's
exceptional genetic flexibility, resulting in the
emergence of several variants [16].

For the isolation and identification of FHV-1,
swab suspensions were cultivated in chick embryos
via CAM like other Herpesviruses [36]. Infected
CAMs showed oedema and thickening with white
pocks, which are typical of FHV-1, while isolation of
FCV was not available in our lab because it is best
isolated in feline kidney cell line CRFK (Crandell-
Rees Feline Kidney) [39] which was not present in
our lab ,so it is considered a limitation of the present
study, and our recommendation is to have more
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further studies on causes of feline viral respiratory
diseases specially FCV.

Histopathological examination of chorioallantoic
membrane (CAM) inoculated with feline herpes
virus revealed standard cytopathic figure emulating
the nature of alphaherpesviruses. The presence of
intranuclear eosinophilic inclusion bodies and
multinucleated giant cells (syncytia) proves the
active replication and cytolytic potential of the virus.
Like other herpesviruses, feline herpesvirus is known
for its nuclear replication cycle, leaving its
fingerprint inclusion bodies, which indicates the
accumulation of DNA of the virus, protein, and
cellular debris inside the nucleus [37]. On the other
hand, multinucleated syncytial cells are a well-
observed outcome of herpesvirus infection, which
induces cell fusion. This acts as a mechanism the
virus uses to spread between cells without being
exposed to extracellular immunity [38].

Conclusion

Upper respiratory tract infections are major
causes of feline morbidity and mortality, for this
reason studies and researches about the causative
agents specially viruses as FHV-1 and FCV is very
important to control these diseases. FHV-1 and FCV
are widespread in Egypt in spite of sporadic
vaccination. FCV needs further studies on isolation
and identification as the present study has a
limitation in this part. The observed prevalence rates
in this study indicates the significance of FHV1 and
FCV as a primary etiological agents of upper
respiratory tract infections in cats.

Mixed infections with FHV -1 and FCV are
commonly detected in feline medicine and this needs
a comprehensive diagnostic approaches in clinical
cases, vaccination programs and biosecurity
measures in clinics, shelters and other breeding
environments. There are different methods for
detection of these viruses and PCR is considered as a
rapid diagnostic method.

The present study describes the isolation and
molecular characterization of FHV-1 and FCV in cats
in Egypt, which underlines the necessity of further
research on feline respiratory diseases, particularly
FCV in domestic cats. To investigate the prevalence
of the viruses that cause URT illnesses on a large
scale, more research is needed.
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TABLE 1. Details of examined samples (bread, age and sex, vaccination and clinical signs)

Number of samples  Breed Age(months) Sex Vaccination status
5 Egyptian mau Less than 6 Female Not vaccinated
6 Egyptian mau 6:12 Female Not vaccinated
2 Egyptian mau Less than 6 Male Not vaccinated
2 Egyptian mau 6:12 Male Not vaccinated
6 Shirazi( Persian) More than 12 Male Not vaccinated
4 Shirazi( Persian) Less than 6 Male Not vaccinated
9 Shirazi( Persian) 6:12 Male vaccinated

2 Shirazi( Persian) Less than 6 Female Not vaccinated
2 Mixed breed Less than 6 Female Not vaccinated
2 Mixed breed More than 12 Female Not vaccinated
4 Baladi (Native) Less than 6 Female vaccinated

32 Baladi (Native) Less than 6 Female Not vaccinated
3 Baladi (Native) 6:12 Female Not vaccinated
4 Baladi (Native) More than 12 Female Not vaccinated
2 Baladi (Native) Less than 6 Male vaccinated

27 Baladi (Native) Less than 6 Male Not vaccinated
4 Baladi (Native) 6:12 Male Not vaccinated
4 Baladi (Native) More than 12 Male Not vaccinated
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TABLE 2. Oligonucleotide primers used in the study

virus Primer Sequence Target Amplified product  Reference
name Gene

Feline FHV-F GACGTGGTGAATTATCAGC TK gene 293bp [21]

herpes  FHV-R CAACTAGATTTCCACCAGGA

Feline CAL-F-8  CTGCCTCCTACATGGGAAT ORF2 324 bp [22]

Calici CAL-R-8  GTGTATGAGTAAGGGTCRACCC ORF3

F= forward, R= reverse primer, TK=Thymidine Kinase

Fig. 1. Cats show signs of FHV-1 and FCV. (A) and (B) lingual erosions and ulcerations in cats infected with FCV.
(C) and( D) Nasal and ocular signs of cats infected with FHV-1.

Fig. 2. FHV-1 isolation in chick CAM. (A) Normal non infected CAM. (B) Infected CAM showing cloudiness and
thickening, (C) White pock lesions on infected CAM (arrows).

Fig. 3. Histopathological picture of chorioallantoic membrane (CAM) of embryonated chicken eggs inoculated with
feline herpesvirus. (A) Eosinophilic intranuclear inclusion bodies (arrows) are evident within the epithelial
cells. Stain H&E , Scale bar= 100um.(B) Formation of multinucleated giant cells (syncytia) (arrowheads) and
the presence of intranuclear inclusion bodies (arrow). Stain H&E. Scale bar = 50pum.
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Fig. 4. Electron microscopy of chorioallantoic membrane of embryonated chicken eggs inoculated with FHV-1. (A)
FHV-1 virions in the infected CAMs. (B) spherical FHV-1 particles with vesicle membrane with a diameter of
about 200 nm.

293 pb

Fig 5. Gel electrophoresis photos of PCR.(A) Detection of TK gene of FHV-1 at 293 bp, (B) Detection of ORF2 and
ORF3 genes of FCV at 324 bp, M= 50 bp DNA marker.

MTS00582.1 Feline Herpesvirus GD20IS
1 Feline = BACY

ER996657.1 Feline Herpesvinus FeligeoRCP Virtae
MTS15105.1 Feline Herpestine-1Tor Eay=17
| JX5625808 1 Fefine Herpesvinz VN1
EJ417451 1 Fefine Herpestinu: tiger-SZ 12
EP535925.1 Feline Harpesvimus {JVAC1S

1 Felioe i
ME561156.1 Fetine Herpescis_CU01

MTE15104. IFeline Herpesvirus Tur Eax=9
| — ME575640 1 Feline Herpesvinz EISMETNSTRD10
A Felid herpesvirus 1 strain Egypt EFS 20251
A Felid berpesvinus 1 strain Exypt EFS 0252

| ME070545.1 Feline Herpesvirus EANS_02
ME5786%.1 Feline Harpesvirus RAELEONFTRD10
1 Fefioe in=_CUSS

DES054 1 Canioe herpestirus

X757651 Canine berpesvirus

NC_0%0117.1 Canine herpesvirus 10194

L —
Fig. 6. Phylogenetic tree based on the partial TK gene nucleotide sequences of FHV-1. The isolates of this study is
indicated by red triangles. The tree was conducted with the neighbour-joining method and the maximum
composite likelihood model with 1000 bootstrap repeats using MEGA X software.
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FCV Egypti2025

Faline calicivrus isolate GZVSD/China

Feline caicivrus stmin FOV/ET/2014TA/ sy

Feline calicwus isolste SJ14/China

Feline cadicivrus isolats SMU-B5-2020/China
Feline calicvus isolate FCV428J-2022/China
Feline calicwus isolae FOV35Russia
Feline calicvrus isolate FCV328 J2022/China
Feline caicivrus isolste NTW/C1425/2023 Taiwan

Feline caicivrus isolate NTW/C1424/2023Tamwan

Feline calicwus =olate BJ281China

Faine caliciurus isolate FCV-SH-2024/China
Feline calicivrus ORF3 gene partial cds China
Feline calicvns isolae Canne/GXNN10-21China

Feline calicvinus stran EVV2/NSWE/BellaAustalia

Fig. 7. Phylogenetic tree based on the partial ORF2 and ORF3 genes nucleotide sequences of FCV. The tree was
conducted with the neighbour-joining method and the maximum composite likelihood model with 1000

bootstrap repeats using MEGA X software.
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