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ABSTRACT

Background and Objectives: Herpes zoster, or shingles, is caused by the varicella-zoster virus (VZV), which initially
presents as chickenpox in children. VZV is a global health concern, especially in winter and spring, affecting 10-20% of
adults over 50 and posing a 30% risk for the general population. This study used PCR to detect VZV, confirming results with
duplicated DNA samples and identifying 234 bp fragments by targeting the gpB gene.

Materials and Methods: This study examined 50 herpes zoster cases from October 2020 to April 2021, involving 30 males
and 20 females aged 10 to 90, diagnosed by dermatologists. Data were collected via a questionnaire. PCR detected VZV by
amplifying the gpB and MCP genes from skin lesion samples. Six positive 234-bp PCR products were sequenced at Macro-
gen Inc. in Seoul, South Korea.

Results: Six DNA samples with 234 bp amplicons were sequenced, showing 99-100% similarity to human alpha herpesvirus
sequences in the gpB gene. NCBI BLAST matched these sequences to a reference (GenBank acc. MT370830.1), assigning
accession numbers LC642111, LC642112, and LC642113. Eight nucleic acid substitutions caused amino acid changes in the
gpB protein: isoleucine to threonine, serine to isoleucine, and threonine to Proline. These variants were deposited in NCBI
GenBank as gpB3 samples.

Conclusion: The study found high sequence similarity to known VZV sequences, identifying six nucleic acid variations and
eight SNIPs. Notable amino acid changes in the gpB protein were deposited in NCBI GenBank as the gpB3 sample.

Keywords: Herpes zoster virus; Human herpesvirus 3 (HHV-3); Varicella zoster virus; Shingles; Major capsid protein
(HSV-1 capsid protein ICP5); Herpesvirus 3 (alpha)

INTRODUCTION

Herpes zoster virus, stemming from the varicella
zoster virus (VZV), is characterized as a recurring
skin viral ailment. Due to latent infection, the virus
can reactivate, typically resulting in symptoms and
shedding of the virus, facilitating its transmission
through direct contact among individuals. Consid-
ered a recurrent skin viral disease caused by the re-

activation of latent varicella-zoster virus (VZV) in-
fection. The virus can reactivate, causing symptoms
and shedding of the virus, leading to transmission
through direct contact (1).

Sequence analysis methods have been employed to
identify HZV strains in shingles lesions. These meth-
ods include PCR-based techniques such as restriction
fragment length polymorphism (RFLP) analysis and
DNA sequencing, as well as serological methods like
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enzyme-linked immunosorbent assay (ELISA) and
immunoblotting. Combining these methods can offer
a comprehensive analysis of the HZV strains present
in shingles lesions (2).

Research has also investigated the association be-
tween HZV strains and clinical characteristics of
shingles. For instance, Recent studies have shown
that HZV strains with a specific genetic variant were
correlated with more severe pain in shingles patients
(3-4). Similarly, a study conducted in the United
States observed that certain HZV strains were more
prevalent in shingles cases involving the eye com-
pared to other locations (5). These findings indicate
that sequence analysis of HZV strains might provide
valuable insights into the clinical course of shingles.

Furthermore, sequence analysis can guide antivi-
ral therapy for shingles. Various studies related to the
treatment of HZV suggested that patients with shin-
gles caused by a specific HZV strain responded better
to acyclovir treatment compared to those with other
strains (6, 7). Another study in the United States re-
vealed that certain genetic variants of HZV strains
were associated with reduced susceptibility to specif-
ic antiviral drugs (8). Glycoprotein B is one of the
most conserved envelope proteins in the herpesvirus
family, which includes not only VZV but also other
viruses such as HSV-1 and HSV-2. Its conservation
facilitates the development of broadly applicable di-
agnostic tools that are reliable due to the stability of
the target gene sequence across different strains and
over time (9). Glycoprotein B plays a crucial role in
mediating the entry of the virus into cells and sub-
sequent cell-to-cell spread. This makes it a vital tar-
get for therapeutic interventions and a key marker for
identifying active viral infection (10). The specific-
ity of the gpB gene for VZV allows for the distinc-
tion of VZV from other herpesviruses, particularly
in the clinical setting where symptoms may overlap
with those caused by HSV. Molecular assays target-
ing gpB can accurately confirm VZV infection, es-
sential for appropriate management and treatment
(11). Sequencing the gpB gene helps in monitoring
the genetic evolution of VZV, which is crucial for
tracking the emergence of drug-resistant strains and
understanding the genetic factors that contribute to
varied clinical manifestations and severity of herpes
zoster (12). Varicella-zoster virus (VZV) is known to
exhibit strain variation, which can have clinical im-
plications regarding the severity of disease, vaccine
efficacy, and potential reactivation events leading to
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herpes zoster (shingles). VZV strains exhibit genetic
diversity, which can influence various aspects of the
virus, including virulence, pathogenesis, and anti-
genicity. Studies have suggested that different VZV
strains may be associated with varying clinical man-
ifestations of varicella and herpes zoster, including
differences in rash severity, duration of illness, and
risk of complications (13-15).

MATERIALS AND METHODS

Data collection from patients. This study focused
on patients with dermatological diseases who were
referred to dermatologists. Data was collected from
various dermatology consultants, and outpatient
clinics such as Al-Hussein Teaching Hospital and
Al-Nassiriyah Teaching Hospital, from October 2020
to April 2021. A cohort of 50 cases of herpes zoster
(HZ) was monitored and documented, encompassing
30 male and 20 female individuals aged between 10
and 90 years. These cases were clinically diagnosed
by specialized dermatologists based on distinct clin-
ical signs. To ascertain the occurrence of herpes zos-
ter (HZ) or shingles among patients, specific data is
gathered directly from individuals through a special-
ized questionnaire. This questionnaire encompasses
details such as age, gender, residency, household size,
and any prior occurrences of chickenpox or shingles
within the individual or their family.

Inclusive criteria. Individuals aged above 10 years
but less than 90 years, both male and female, were
enrolled in this study either as patients with herpes
zoster virus (HZV) or as part of the control group.

Exclusive criteria. Groups excluded from the study
included ages less than 10 years and those older than
90 years. Other skin diseases, as well as those with
chronic diseases, cases of all types of cancer, and cas-
es that use chemotherapy and other various immune
disorders were also excluded.

Collection of samples. Samples were obtained
from the vesicular fluid of herpes-zoster-infected
patients. Swabs were taken from the localized skin
lesions on a specific side of the body, including cra-
nial, thoracic, lumbar, sacral, and foot regions. The
vesicle's base and its transparent fluid content were
gathered to detect the presence of the virus. A ster-
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ile, single-use blade was used to scrape and lift the
lesion, and the vesicular fluid was collected using spe-
cial cotton swabs. The specimens were preserved in
sterile laboratory tubes that contained viral transport
medium (VTM) with RPMI and frozen at -20°C. A
control group of 50 healthy individuals are included
in this study, and the same tests were performed on
this group, except for collecting vesicle swabs.

Viral DNA extraction. DNA samples of the herpes
zoster virus were extracted from both the vesicular
fluid and the base of vesicles acquired from skin lesion
scrap samples. This extraction procedure employs the
Viral Nucleic Acid Extraction Kit I11 supplied by Ge-
neaid, a USA-based company. Subsequently, the ex-
tracted DNA underwent evaluation for concentration
and purity using a Nanodrop spectrophotometer from
Avans, a Taiwan-based manufacturer. This spectro-
photometer measures the absorbance of DNA at 260
nm and 280 nm to determine its purity.

To directly detect the varicella-zoster virus (VZV),
a conventional PCR method was utilized. This tech-
nique amplified both the glycoprotein type B (gpB)
and major capsid protein (MCP) genes present in
VZzV from skin lesion scrap samples. The PCR pro-
tocol adhered to the procedures outlined by Aubaid
et al. (2020) (16) and involved the use of two sets of
primers specified for the amplification of a specific
gene of herpes zoster virus glycoprotein type B (gp
B) gene within amplicon size of 234bp which includ-
ed a forward primer (gpB-F) CGTTACGTCCGT-
GAAATCGC and a reverse primer (gpB-R): AAT-
GGCCGTTCCGCTATCAT. This set of primers was
used in the conventional PCR reaction within typical
Thermocycler conditions including an initial denatur-
ation step within 94°C for 5 min of one cycle, and
a denaturation step within 94°C for 30 secs; anneal-
ing step of 58°C for 30 sec., an extension step within
72°C for 1 min, and a final extension step within 72°C
for 5 min all these steps are repeated for 30 cycles.
Subsequently, the PCR products were subjected to
analysis and observation through agarose gel electro-
phoresis.

DNA sequencing of PCR amplicons and phylo-
genetic tree. Following the amplification, the 234-bp
PCR viral DNA products were selected for sequenc-
ing. Six positive PCR products, each with a length of
234 bp, were chosen for sequencing. The sequencing
was carried out commercially in both forward and re-
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verse directions (Macrogen Inc., Seoul, South Korea).

To ensure the reliability of the results and exclude
potential artifacts from the PCR or sequencing pro-
cesses, only clear chromatographs from the ABI
(Applied Biosystems) sequence files were taken into
consideration. The identification of PCR fragments
involved comparing the observed DNA sequences
of the viral samples with those available in the viral
database. The identified variants of VZV isolates in
this study were compared to their neighboring homol-
ogous reference sequences using the NCBI-BLAST
server.

To discern nucleic acid variations, the DNA chro-
matograms were carefully examined against depos-
ited viral DNA sequences, using BioEdit version 7.1
by DNASTAR in Madison. Each variant within the
human herpes zoster virus genes was annotated using
Snap-Gene Viewer version 4.0.4, accessible at
https://www.shapgene.com. Subsequently, an
inclusive tree incorporating the observed variant was
constructed using the neighbor-joining method and
visualized utilizing the iTOL suite, which provides a
traditional tool for branch construction.

Ethical considerations. Ethical considerations for
this study involve obtaining formal approvals and en-
suring direct supervision by a medical specialist in
the sampling and handling of patients. The participa-
tion of dermatologists, who have approved the study,
will be integral to its conduct within a hospital set-
ting. Prior to registration, explicit informed consent
will be obtained from all participants, and strict mea-
sures will be implemented to maintain confidentiality
and anonymity throughout the entire study period.

RESULTS

Detection VZV by PCR assay. DNA samples were
duplicated for confirmation of PCR results. A standard
PCR protocol was employed to concurrently analyze
the presence of the gpB gene. Additionally, the identi-
fication of the gpB gene MCP gene was confirmed by
the presence of a 234 bp, as depicted in Fig. 1.

DNA sequencing of PCR amplicons. Within this
locus, six samples were analyzed, revealing amplicons
of approximately 234 bp in length. Sequencing reac-
tions confirmed the identity of the amplified products
through NCBI BLAST analysis. Regarding the 234

http://ijm.tums.ac.ir


http://ijm.tums.ac.ir/
https://www.snapgene.com/

£p B (234 bp) gp B (234 bp)
2 200 bp

DNA ladder
3Kb

Fig. 1. The gel electrophoresis results show PCR products
run on a 0.8% agarose gel. In the leftmost lane, it is observ-
ing the expected PCR products containing the glycoprotein
type B (gpB) gene of the herpes zoster virus, with a band
size of 234 base pairs (bp). The DNA ladder used in this gel
spans the entire size range from 3000 bp.

bp PCR amplicons of the targeted gpB sequences,
the NCBI BLAST engine demonstrated a significant
sequence similarity between the sequenced samples
and human alpha-herpesvirus sequences, indicating a
homology of approximately 99 to 100%. This homol-
ogy partially covered the coding region of the gpB
gene sequences. By comparing the observed DNA
sequences of the investigated samples with retrieved
DNA sequences (GenBank acc. MT370830.1), pre-
cise positions and other details of the retrieved PCR
fragments were identified (Fig. 1) (under the acces-
sion numbers LC642111, LC642112, LC642113). In
this study, the identification and characterization of
VZV isolate variations entailed discerning between
synonymous and non-synonymous mutations. This
approach aligns with established methods in virolo-
gy research, where synonymous mutations do not re-
sult in changes to the encoded amino acid sequence,
whereas non-synonymous mutations lead to alter-
ations in the amino acid sequence of the viral protein
@n.

Alignment results for the 234 bp samples revealed
the detection of six nucleic acid variations when com-
pared to the corresponding human alpha-herpesvirus
reference sequences (Fig. 2). These sequences were
generated by aligning our analyzed samples with the
most pertinent sequences accessible in the NCBI da-
tabase (GenBank accession no. MT370830.1) (Fig 3).

A highly interesting eight nucleic acid substitution
SNPs and were detected in very high frequency in
the investigated specimens, these sequences were
shown according to their positions in the PCR ampli-
cons (Table 1). The identified nucleic acid variations,
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including eight nucleic acid substitution SNPs, were
found to occur frequently, deviating from the refer-
ence sequences. Upon amino acid alignment, modi-
fications were observed in the encoded gpB protein,
specifically involving isoleucine to threonine, serine
to isoleucine, and threonine to proline substitutions.
These variations were cataloged in the NCBI-bank
database as the gpB3 sample.

The differences observed in the nucleic acid se-
quences of the analyzed samples were not present in
the corresponding reference sequences. These ob-
served mutations were further investigated to deter-
mine whether such substitutions might result in po-
tential alterations in their designated positions within
the encoded gpB protein (Fig. 4).

All nucleic acid sequences were translated into their
respective amino acid sequences using the Bioedit
translate suite. The total count of identified nucleic
acid substitutions was four. Amino acid alignment of
these sequences with their references revealed specif-
ic variations in the protein encoded within the am-
plified PCR product, namely isoleucine to threonine,
serine to isoleucine, and threonine to proline.

Nevertheless, it is crucial to emphasize that these
identified variations have been individually submit-
ted to the NCBI-bankit database, specifically repre-
senting the gpB3 sample.

The evolutionary history was deduced using the
Neighbor-Joining method (18, 19). The presented
optimal tree has a sum of branch length equal to
0.02040816. Evolutionary distances were calculated
using the p-distance method (20), expressed in units
of the number of base differences per site as presented
in Fig. 5.

The phylogenetic tree displays the proportion of sites
with at least one clear base in at least one sequence
for each descendant clade, denoted adjacent to inter-
nal nodes. The analysis encompassed six nucleotide
sequences as presented in Figs. 6-8, including codon
positions of 1%, 2 3 and Noncoding. Ambiguous
positions were omitted for each sequence pair, result-
ing in a final dataset of 197 positions. These evolu-
tionary assessments were carried out using MEGA7
(20).

DISCUSSION

Studying shingles across a broad age range allows
for a comprehensive assessment of the disease bur-
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Human alphaherpesvirus 3 isolate YC02p100, complete genome

GenBank: MT370830.1
GenBank FASTA
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Fig. 2. The precise location of the 234 bp fragments, which cover a segment of the coding region of the gpB gene in the ge-
nomic sequences of human alpha-herpesvirus (GenBank acc. no. MT370830.1), is indicated in the figure, and showing both

the starting and ending points of this amplicon.
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Fig. 3. The alignment of DNA sequences for six samples was conducted with their respective reference sequences of the 234
bp amplicons of the gpB genetic DNA sequences. The symbol "MT37083" represents the NCBI reference sequence, while the

labels "gpB1-gpB6" correspond to samples 1-6, respectively.

Table 1. Type and position of SNP

Sample SNP Position Type
gpB1l C>A 191 Transversions
gpB2 C>A 191 Transversions

T>C 5 Transitions

gpB3 G>T 8 Transversions

C>A 9 Transversions

A>C 10 Transversions
gpB4 C>A 191 Transversions
gpB5 C>A 191 Transversions
gpB6 None
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den in the population. While shingles is less common
in younger individuals, understanding the incidence
and severity of the disease across all age groups can
provide valuable insights into its epidemiology and
healthcare burden. Shingles can have long-term ef-
fects and complications, including postherpetic neu-
ralgia, which can significantly impact quality of life.
Studying individuals across a wide age range allows
for the investigation of these long-term effects and the
evaluation of interventions to mitigate them. There-
fore, by including individuals from 10 to 90 years old
in this study, it can be evaluating the vaccine's impact
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Fig. 4. displays the alignment of amino acid residues with detected variations in the gpB gene.
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grB4
gpB1

gpB2

gpB3

Fig. 5. Phylogenic tree of Human herpesvirus samples.

on both younger individuals who may be at risk due
to immunocompromised conditions and older adults
who are at higher risk of developing shingles. Ac-
cording to results of Yawn et al. 2009, prevalence of
herpes zoster in family practice in some community
populations provided insights into the age distribu-
tion of the disease and highlighting the importance
of studying shingles across different age groups. This
investigates the relationship between herpes zoster
and immune status above and below 50 years of age,
emphasizing the importance of considering age as a
factor in studying the disease (22-24).

Various molecular methods have been employed to
analyze the sequence of isolated HZV strains among
patients with shingles. PCR-based assays, including
restriction fragment length polymorphism (RFLP)
analysis, DNA sequencing, and real-time PCR, are
commonly used techniques. These methods allow for
the amplification and analysis of specific regions of
the HZV genome, such as the glycoprotein E (gE)
gene or the DNA polymerase gene. Serological meth-
ods, such as enzyme-linked immunosorbent assay
(ELISA) and immunoblotting, can also be utilized to
detect specific antibodies to HZV antigens (25-27).

The relationship between HZV strain and clinical
presentation: Numerous studies have explored the
correlation between specific HZV strains and the
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clinical presentation of shingles. A study conducted
in the United States revealed that HZV strains with a
particular genetic variant were associated with more
severe pain in patients with shingles (28). Similarly,
a study carried out in the United States found that
HZV strains with a distinct genetic variant were
more frequently linked to shingles involving the eye,
as compared to those affecting other locations (29,
30). These findings suggest that sequence analysis of
HZV strains can yield valuable insights into the clin-
ical course of shingles.

Conventional PCR is a widely used molecular biol-
ogy technique for amplifying specific DNA sequenc-
es. In the context of VZV detection, conventional
PCR can target specific genes, such as the gpB gene,
which codes for glycoprotein B, an important surface
antigen of the virus. The gpB gene, which codes for
glycoprotein B, is an ideal target for VZV detection
due to its specificity and abundance in the viral ge-
nome. The presence of the gpB gene can serve as a
molecular marker for the presence of VZV in clinical
samples. Varicella-zoster virus (VZV) is the caus-
ative agent of chickenpox and herpes zoster (shin-
gles). VZV glycoprotein B (gB) is a critical compo-
nent of the virus envelope and plays a crucial role
in viral entry and fusion with host cells. VZV ¢B is
involved in the initial stages of viral infection. It fa-
cilitates viral attachment to host cells and subsequent
fusion of the viral envelope with the host cell mem-
brane, allowing the virus to enter the cell. As such,
gB is an attractive target for therapeutic intervention
or vaccine development against VZV (31). There
are several reasons why researchers might choose
VZV @B as a target for study: Firstly, gpB is a highly
conserved protein among herpesviruses, indicating
its importance in viral biology and suggesting that
targeting it could have broad implications for con-
trolling VZV infection. Accordingly, the sequences
of glycoprotein B from herpes simplex virus type 1
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MH709357.1:58851-59033 Human alphaherpesvirus 3 isolate KPZ13-204 complete genome
gpB6

MH709358.1:58785-58967 Human alphaherpesvirus 3 isolate KPZ13-207 complete genome
MH709359.1:58800-58982 Human alphaherpesvirus 3 isolate KPZ13-219 complete genome
MH708360.1:58792-58974 Human alphaherpesvirus 3 isolate KPZ13-221 complete genome
MH709361.1:58704-58886 Human alphaherpesvirus 3 isolate KPZ13-225 complete genome
MH708362.1:58824-59006 Human alphaherpesvirus 3 isolate KPZ13-238 complete genome
MH709363.1:58776-58958 Human alphaherpesvirus 3 isolate KPZ13-240 complete genome
MH709364.1:58777-58959 Human alphaherpesvirus 3 isolate KPZ13-248 complete genome
MH708365.1:58822-59004 Human alphaherpesvirus 3 isolate KPZ13-250 complete genome
MH709366.1:58829-53011 Human alphaherpesvirus 3 isolate KPZ13-258 complete genome
MH709367.1:58473-58655 Human alphaherpesvirus 3 isolate KPZ13-270 partial genome
MH709368.1:58473-58655 Human alphaherpesvirus 3 isolate KPZ13-275 partial genome
MH709369.1:58472-58654 Human alphaherpesvirus 3 isolate KPZ13-280 partial genome
MH708370.1:58617-58799 Human alphaherpesvirus 3 isolate KPZ13-287 complete genome
MH709371.1:58668-58850 Human alphaherpesvirus 3 isolate KPZ13-304 complete genome
MH709372.1:58689-58871 Human alphaherpesvirus 3 isolate KPZ13-316 complete genome
MH709373.1:58755-58937 Human alphaherpesvirus 3 isolate KPZ13-319 complete genome
MH709374.1:58839-59021 Human alphaherpesvirus 3 isolate KPZ13-344 complete genome
MH708375.1:58791-58973 Human alphaherpesvirus 3 isolate KPZ13-353 complete genome
MH709376.1:58842-59024 Human alphaherpesvirus 3 isolate KPZ13-372 complete genome
MH709377.1:58812-58994 Human alphaherpesvirus 3 isolate KPZ13-382 complete genome

Fig. 6. Phylogenic tree of Human herpesvirus sample (gpB6) with NCBI.

gpB2

gpB1

gpB4

apB5

MH709363.1:58766-58962 Human alphaherpesvirus 3 isolate KPZ13-240 complete genome
MH709364.1:58767-58963 Human alphaherpesvirus 3 isolate KPZ13-248 complete genome
MH709365.1:58812-59008 Human alphaherpesvirus 3 isolate KPZ13-250 complete genome
MH709366.1:58819-59015 Human alphaherpesvirus 3 isolate KPZ13-258 complete genome
MH709367.1:58463-58659 Human alphaherpesvirus 3 isolate KPZ13-270 partial genome
MH709368.1:58463-58659 Human alphaherpesvirus 3 isolate KPZ13-275 partial genome
MH709369.1:58462-58658 Human alphaherpesvirus 3 isolate KPZ13-280 partial genome
MH709370.1:58607-58803 Human alphaherpesvirus 3 isolate KPZ13-287 complete genome
MH709371.1:58658-58854 Human alphaherpesvirus 3 isolate KPZ13-304 complete genome
MH709372.1:58679-58875 Human alphaherpesvirus 3 isolate KPZ13-316 complete genome
MH709373.1:58745-58941 Human alphaherpesvirus 3 isolate KPZ13-319 complete genome
MH709374.1:58829-59025 Human alphaherpesvirus 3 isolate KPZ13-344 complete genome
MH709375.1:58781-58977 Human alphaherpesvirus 3 isolate KPZ13-353 complete genome
MH709376.1:58832-59028 Human alphaherpesvirus 3 isolate KPZ13-372 complete genome
MH709377.1:58802-58998 Human alphaherpesvirus 3 isolate KPZ13-382 complete genome

Fig. 7. Phylogenic tree of Human herpesvirus samples (gpB1,2,4,5) with NCBI.

MH709377.1:58802-58998 Human alphaherpesvirus 3 isolate KPZ13-382 complete genome
MH709376.1:58832-59028 Human alphaherpesvirus 3 isolate KPZ13-372 complete genome
MH709375.1:58781-58977 Human alphaherpesvirus 3 isolate KPZ13-353 complete genome
MH709374.1:58829-59025 Human alphaherpesvirus 3 isolate KPZ13-344 complete genome
MH709373.1:58745-58941 Human alphaherpesvirus 3 isolate KPZ13-319 complete genome
MH709372.1:58679-58875 Human alphaherpesvirus 3 isolate KPZ13-316 complete genome
MH709371.1:58658-58854 Human alphaherpesvirus 3 isolate KPZ13-304 complete genome
MH709370.1:58607-58803 Human alphaherpesvirus 3 isolate KPZ13-287 complete genome
MH709369.1:58462-58658 Human alphaherpesvirus 3 isolate KPZ13-280 partial genome
MH709368.1:58463-58659 Human alphaherpesvirus 3 isolate KPZ13-275 partial genome
MH709367.1:58463-58659 Human alphaherpesvirus 3 isolate KPZ13-270 partial genome
MH709366.1:58819-59015 Human alphaherpesvirus 3 isolate KPZ13-258 complete genome
MH709365.1:58812-59008 Human alphaherpesvirus 3 isolate KPZ13-250 complete genome
MH709364.1:58767-58963 Human alphaherpesvirus 3 isolate KPZ13-248 complete genome
MH709363.1:58766-58962 Human alphaherpesvirus 3 isolate KPZ13-240 complete genome
gpB3

Fig. 8. Phylogenic tree of Human herpesvirus samples (gpB3) with NCBI.
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(HSV-1) and varicella-zoster virus (VZV), highlight-
ing the conservation of this protein between different
herpesviruses (32).

Confirmation of the presence of the gpB gene by
PCR amplification and detection of a specific ampli-
con size (e.g., 234 bp) further validates the specificity
of the assay for VZV detection (33). Several studies
have employed PCR-based methods for the detec-
tion of VZV, targeting various viral genes including
gpB. For example, a study by Bai et al. (2000) uti-
lized PCR targeting the gpB gene for the detection
of herpesviruses, such as CMV and VZV in clini-
cal specimens (34). The confirmation of the identity
of the amplified products is essential to ensure that
the PCR assay specifically amplifies the target gene
(gpB) of VZV. The use of sequencing reactions fol-
lowed by NCBI BLASTn analysis provides a reliable
method for confirming the specificity of the PCR as-
say and the identity of the amplified products. The
high sequence similarity (about 99 to 100%) between
the sequenced samples and Human alphaherpesvirus
sequences, particularly VZV, confirms the specifici-
ty of the PCR assay for detecting VZV. This finding
is consistent with previous studies that have demon-
strated the high sequence conservation of the gpB
gene among different strains of VZV (35, 36). The
comparison of the observed DNA sequences of the
investigated samples with retrieved DNA sequences
from GenBank (e.g., accession number MT370830.1)
allows for the identification of exact positions and
other details of the PCR fragments. This compara-
tive analysis provides further validation of the spec-
ificity and accuracy of the PCR assay for detecting
VZV. The accession numbers (LC642111, LC642112,
LC642113) likely refer to the sequences deposited in
a public database, such as GenBank, following se-
quencing

The present results showed different mutations in
all samples except gpB6. In gpB1, gpB2, gpB4, and
gpB5 were suited in a place different from that ob-
served for gpB3; therefore, these four samples had
identity varied with last sample. The reason for such
differences was attributed to the observed 191C>A
variant. This variant was behind this type of dif-
ference in the currently investigated viral samples.
Thus, this variant has a possible evolutionary role in
these pathogenic human alpha-herpesviruses family.
As a result, the count of phylogenetic branches and
clades showed an increase, indicating evidence of
both ancient and inter-clade recombination, along-
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side contemporary recombination among strains of
VZV (37). The amino acid transversion caused by
this variant, in which the isoleucine was replaced
with theronine, also serine was replaced with iso-
leucine and showed the threonine was replaced
with proline, all variant was detected only in gpB3
sample. Despite the presence of SNP in all sam-
ples except gpB6, no detectable amino acid variant
detected only in gpB3. In present results of NCBI
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) that gpBl
sample had 100% identity with gpB2 sample; so
there were found in same branch; and these samples
had 100% identity with gpB4 and gpB5; while when
compare these samples with other samples in NCBI
showed had 99% identity with (MH709363.1 Hu-
manherpesvirus3 isolate KPZ13-240; MH709364.1
Humanherpesvirus 3 isolate KPZ13-248,
MH709365.1 Humanherpesvirus 3 isolate KPZ13-
250, MH709366.1 Humanherpesvirus 3 isolate
KPZ13-258 and MH709368.1 Humanherpesvirus 3
isolate KPZ13-275; and others samples) that isolated
from USA (Fig. 6). The gpB6 sample was found in
the separated branch, and it different from all studies
samples, while the comparison this sample with sam-
ples in NCBI showed that the current sample (gpB6)
had 100% identity with (MH709358.1 Humanher-
pesvirus3 isolate KPZ13-207, MH709359.1 Human
herpesvirus-3 isolate KPZ13-219, MH709361.1 Hu-
manherpesvirus3 isolate KPz13-225, MH709375.1
Human herpesvirus3 isolate KPZ13-382) and other
samples that maintain in phylogenetic tree (Fig. 5).
Also the gpB3 was presented in separated branch
from other studies samples and which had variation
in nucleic acid, when comparison this sample global-
ly with samples in NCBI showed 100% identity with
many samples that isolated in US, as shown in (Fig.
7) such as: (MH709377.1 Humanherpesvirus3 iso-
late KPZ13-382, MH709376.1 Humanherpesvirus3
isolate KPZ13-372, MH709373.1 Humanherpesvi-
rus3 isolate KPZ13-319, and MH709369.1 Human-
herpesvirus3 isolate KPZ13-380). The presence of
the observed nucleic acids variation in gpB3 sample
may entail a potential role for the gpB gene fragment
in the adaptation made by this sequence against the
clinical sources from which there were obtained.
Accordingly, the presently utilized gpB based ampli-
cons can be useful in the resolution of genetic differ-
ences among the currently investigated gpB1, gpB2,
gpB3, gpB4, gpB5 and gpB6 samples. The differenc-
es of gpB3 sample was credited from the observed
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four variants in different position of this sample in-
cluding: T>C in the position 5, G>T in the position
8, C>A in the position 9 and A>C in the position 10,
this may also participate in inducing a direct effect
on the mechanism of entry into host cells, membrane
fusion, via a core complex of virally expressed enve-
lope glycoproteins gB (38).

Furthermore, the aggregation of all investigated
viral samples in these different positions may refer to
the presence of different patterns of the phylogenetic
distributions of these sequence. The recent observa-
tion of this tree (Fig. 7) had added another confir-
mation of sequencing reactions because it explained
the actual neighbor joining-based positioning in such
observed variations. Significantly, the inclusion of
gpB gene sequences in this study has provided addi-
tional evidence supporting the accurate identification
of the genotype of this viral organism.

Functional implications of such variations on pro-
tein function can be diverse and context-dependent.
For instance, substitutions at crucial sites within the
protein sequence may impact protein folding, stabil-
ity, or post-translational modifications, consequent-
ly altering its biological activity (39). Moreover,
changes in amino acid composition can influence
protein-protein interactions, cellular localization,
and immune recognition, potentially affecting viral
pathogenesis and host immune response (40). Nucle-
ic acid variations, such as single nucleotide polymor-
phisms (SNPs) or insertions/deletions, are crucial
indicators of genetic diversity within viral popula-
tions. These variations can influence viral pathogen-
esis, virulence, and response to antiviral therapies
(41). Human alpha-herpesviruses, including herpes
simplex virus type 1 (HSV-1) and type 2 (HSV-2),
exhibit genetic variability due to factors like recom-
bination, mutation rates, and selective pressures (42).
This diversity contributes to differences in virulence,
transmission dynamics, and disease outcomes. The
alignment of the isolate samples with a reference se-
quence (MT370830.1) from the NCBI database is a
standard practice in viral genomics research. It al-
lows for the identification of genetic variations and
the determination of their potential significance in
relation to known viral strains. Comparative genom-
ic analyses are essential for understanding the evolu-
tion and epidemiology of viral pathogens and also to
identify novel variants, track their spread, and assess
their impact on viral biology and clinical outcomes
(43). six nucleic acid variations in the alignment of
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234 bp samples with human alpha-herpesvirus ref-
erence sequences highlight the genetic diversity and
evolutionary dynamics of these viral pathogens.
Further investigations are needed to elucidate the
functional significance of these variations and their
implications for viral pathogenesis and public health.
The investigation of these mutations to determine
potential alterations in the designated positions with-
in the encoded gpB protein is critical for understand-
ing their functional consequences. The gpB protein
is often involved in crucial aspects of viral biology,
such as host cell entry, immune evasion, and viru-
lence (44, 45). Even single amino acid substitutions
can significantly impact protein structure and func-
tion, potentially altering viral phenotype and patho-
genicity (46).

Translating nucleic acid sequences into amino acid
sequences allows for a more comprehensive analysis
of genetic variations at the protein level. Amino acid
alignment with reference sequences facilitates the
identification of specific variations in the encoded
protein, providing insights into potential structural
and functional changes (47, 48).

The submission of identified variations to the
NCBI GenBank database ensures their availability
to the scientific community for further analysis and
reference. This contributes to the collective knowl-
edge of viral genetic diversity and evolution, aiding
in the development of diagnostic tools, therapeutic
strategies, and epidemiological surveillance (49).
The inclusion of codon positions (1%, 2", and 3') and
noncoding regions in the analysis provides a compre-
hensive view of sequence evolution. Different codon
positions may experience varying degrees of selec-
tive pressure, influencing the rate and pattern of nu-
cleotide substitutions (50). Additionally, noncoding
regions can contain important regulatory elements
or phylogenetically informative sites. MEGAY7 is a
widely used software package for conducting molec-
ular evolutionary analyses, including phylogenetic
inference, sequence alignment, and evolutionary rate
estimation (26).

CONCLUSION
Based on the findings derived from this investiga-
tion, the study concluded that the utilization of con-

ventional PCR targeting the gpB gene proves invalu-
able in VZV detection, benefiting from its specificity
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and abundance within the viral genome. Confirma-
tion of amplified products' identity through sequenc-
ing and BLAST analysis assures assay specificity,
corroborated by high sequence similarity to known
VZV sequences, revealing six nucleic acid variations
and eight nucleic acid substitution SNPs. Moreover,
nucleic acid variations identified through compara-
tive genomic analyses highlight the genetic diversity
and evolutionary dynamics of VZV, potentially influ-
encing pathogenesis and public health implications.
Also, the amino acid alignment demonstrated chang-
es in the encoded gpB protein, with notable substitu-
tions such as Isoleucine to Threonine, Serine to Iso-
leucine, and Threonine to Proline. And the identified
variations were deposited in the NCBI Gen-Bank
database as the gpB3 sample, contributing to the ge-
netic repository. Finally, the evolutionary analysis
emphasized significant genetic diversity in the gpB
gene of VZV, highlighting its dynamic nature.

Further research is needed on nucleic acid varia-
tions within the gpB gene of Varicella-Zoster Virus
(VZV) is crucial for understanding their functional
effects on viral pathogenesis, host interactions, and
immune evasion. Investigating the impact of single
amino acid substitutions on gpB protein structure
and function is essential for deciphering their role
in viral virulence and pathogenicity. Continuing to
translate nucleic acid sequences into amino acid se-
quences allows for a comprehensive analysis of ge-
netic variations' impact on viral proteins, shedding
light on VZV pathogenesis.
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