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Introduction

Recombinant deoxyribonucleic acid (rDNA) technology and
describe the importance of rDNA technology. It explains DNA
sequencing and its methods, and explores micronetworks, mi-
cronetworks, and their complements. Generating rDNA is a
multi-step process that involves the separation and insertion
of the gene of interest into a particular vector. In microinjec-
tion, DNA is injected directly into See the nucleus of the cell
undergoing transformation. In biological sciences, host cells are
bombarded with high-speed microscopic particles, such as gold
or tungsten particles coated with DNA. Restriction enzymes
are enzymes that cut double- or single-stranded DNA at spe-
cific recognized nucleotide sequences, called restriction sites.
These enzymes are very important components of rDNA tech-
nology. Polymerase chain reaction has become a standard tool
in forensic science because it can multiply very small samples
of DNA for many tests in a criminal laboratory [1]. Recombi-
nant DNA (rDNA) is a DNA molecule is produced by Joining ge-
netic information obtained from one species to an other host
through recombinant DNA methods and is not otherwise found
in nature normally. The rDNA technology is involved cutting and
combining of DNA Segments from different sources and cloning
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Abstract

Recombinant DNA technology is a crucial method that in-
volves separating and inserting a gene of interest into a spe-
cific vector. One important application of this technology is
in combating Hepatitis B, a widespread infectious disease in
humans, by developing effective vaccines and treatments.
By using genetically engineered Hepatitis B surface antigens
produced through recombinant DNA techniques in yeast
cells, large-scale vaccine production becomes possible. This
technology has led to successful and safe vaccines for pre-
venting Hepatitis B infection, as well as therapeutic treat-
ments for those already infected. Vaccination is the most ef-
fective way to control HBV infection, and recombinant DNA
technology has played a significant role in its development.
Moreover, nucleoside analog therapy can inhibit HBV DNA,
while lenvervimab is expected to reduce serum HBsAg levels
and enhance the HBV-specific immune response after HB-
sAg eradication, as shown in a phase 2 clinical trial.

in a host cell that can express so called recombinant DNA [2]. A
diverse group of human viruses that primarily infect liver cells
form the human hepatitis virus. Of all human hepatitis viruses,
only hepatitis B virus (HBV) and hepatitis C virus (HCV) cause
acute and chronic infection and have clinical pathologies and
outcomes. the same. Both viruses cause chronic inflammation,
fibrosis, cirrhosis, and hepatocellular carcinoma, but HBV and
HCV are two completely different viruses. While both viruses
are transmitted by direct blood-to-blood contact, only HBV is
transmitted vertically from mother to child (1). HBV infection
during childhood carries a >90% risk of developing chronic
hepatitis and accounts for the greatest number of chronic car-
riers, despite the availability of effective preventive vaccines.
HBV belongs to the family Hepadnaviridae, a group of pararet-
roviruses that replicate by reverse transcription (2,3) and ex-
press viral proteins from their nuclear transcription substrate,
covalent closed-loop DNA (cccDNA). HCV, on the other hand,
is a positive-stranded RNA virus of the family Flaviviridae that
does not have a stable gene form. Therefore, it must constantly
replicate in order to survive, allowing for effective targeting by
antiviral drugs. In addition, the positive-sense HCV genome is
translated into a polyprotein that requires extensive process-
ing to yield viral end protein products and thus provides several
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targets for antiviral drugs [3]. Human and creature life intensely
depends on great wellbeing, and secure and proficient strate-
gies to stay solid and combat different maladies. Since long time
past times, different strategies have been presented to deliver
drugs, drugs, antibodies, anti-microbials, etc to help in a solid
life. A cutting edge, broadly utilized method that’s picking up
more notoriety among researchers all over the world nowadays
is recombinant DNA innovation. Not at all like conventional
approaches to overcoming wellbeing issues through solutions
of the more seasoned eras and ordinary methods, hereditary
building makes utilize of advanced strategies and approaches,
such as atomic cloning and change, which are speedier and cre-
ate more precise comes about. A innovation in which proteins
are utilized to cut and glue DNA sequences intrigued to make
a “recombinant DNA”. The recombined DNA groupings can at
that point be embedded into vectors, which transport the DNA
to a appropriate have cell where it can be replicated or com-
municated. This is often progressive as the recombinant DNA
can be controlled depending on the require and utilize, and can
be made to meet numerous issues with ideal arrangements [4].
Recombination can also be introduced artificially as observed in
1972 when Paul Berg and his team became the first to construct
recombinant DNA by inserting segments of lambda phage genes
and the galactose operon of Escherichia coli into simian virus 40
DNA. Recombinant DNA is the rearrangement of DNA sequenc-
es of organisms often occurring naturally producing mutations
and subsequent population diversity across species or involved
in DNA repair mechanisms. Recombination provides solutions
in food production, pharmaceuticals, diagnostics, therapeutics,
biofuel, bioremediation, and, more recently, vaccine develop-
ment. As seen in Figure 4, recombinant vaccine development
paved the way for the production of subunit (e.g., protein, car-
bohydrate), conjugate, live recombinant vector (bacterial, vi-
ral), DNA, VLP, and more recently, mRNA vaccines [5]. A major
scientific development that has significantly improved human
existence is recombinant DNA technology. In recent years, it has
created methods for medical uses such the treatment of cancer,
genetic diseases, diabetes, and various plant maladies. espe-
cially fungal and virus resistance. Recombinant DNA technology
has received widespread acclaim for its role in environmental
cleanup (phytoremediation and microbial remediation) and
for improving plant tolerance to a variety of damaging factors
(drought, pests, and salt). Along with humans, it significantly
improved microorganisms, plants, and other living things. For
the sake of the development of recombinant DNA technology
in the future, the challenges in improving products at the gene
level occasionally provide significant problems that must be
solved. For the sake of the development of recombinant DNA
technology in the future, the challenges in improving products
at the gene level occasionally provide significant problems that
must be solved. There are substantial issues with production,
particularly in the pharmaceutical industry. high-quality goods
because the body rejects the gene modification. Growing a
product isn’t always a positive thing, though, since a number of
factors could work against its success. Recombinant technology
is helping to treat a number of diseases that are intractable un-
der normal circumstances, but immune reactions make it chal-
lenging to get satisfying results [6].

Principles of Recombinant DNA

There are a few approaches to embeddings modern genetic
data into chromosomes in cells and animals. At this time, the
foremost engaging strategy is single duplicate quality addition
at a characterized locus. This approach has various preferences,

with regard to reproducible transgene expression. Irregular in-
clusion transgenesis has been successfully utilized to test qual-
ity work in mouse models. It is by and large acknowledged that
this requires a unconstrained chromosome break. Later NGS
information recommend that the repair instrument takes af-
ter chromothripsis. In expansion to unintended quality distur-
bances owing to chromosome harm, the arbitrary addition of
transgenes uncovered them to “position effects” in which their
expression is controlled by neighboring qualities. In a perfect
world, the insertion of columnist cDNAs within the genome
comes about in single duplicate transgene inclusions in char-
acterized loci in such a way that endogenous qualities are not
disturbed, and correspondents are put beneath the control of
particular endogenous promoters [7].

Applications of recombinant DNA technology

Recombinant DNA technology plays a crucial role in enhanc-
ing the quality of plants and animals, contributing to advance-
ments in biotechnology. It has the potential to effectively treat
currently incurable diseases. Furthermore, this method can
be used to produce valuable low molecular weight functional
groups or peptides in the future.

Insulin, a vital medicinal protein, has a rich history of devel-
opment and use through recombinant DNA processing. Genetic
engineering has further improved the production and recovery
of this essential peptide, leading to a growing demand for en-
vironmentally friendly therapeutic proteins and reduced purifi-
cation costs. Additionally, EPO shows promise as a preventive
tool for kidney injury [8]. Researchers from all around the world
are still influenced by the scientific development, subsequent
study, and use of rDNA in a variety of fields, including the gener-
ation of vaccines, antibiotics, hormones, and in remote hybrid-
ization. The research conducted and written about by scientists
and researchers is examined in this article. Scientific searches
that take into account current patterns and data also highlight
additional facets of recombinant DNA technology. Additionally,
this essay investigates potential applications for rDNA is used in
a variety of applications, including the production of antibiot-
ics using Acremonium chrysogenum strains for rDNA, the treat-
ment of diabetes using insulin analogs, the production of vari-
ous hormones like human erythropoietin and gonadotropins
using synthetic bacteria, among others [9].

Hepatitis B

Hepatitis B is universally quite possibly of the most widely
recognized irresistible sickness in people, which is associated
with critical dismalness and mortality. Hepatitis B virus (HBV)
has infected approximately 2 billion people worldwide, and
approximately 257 million people suffer from chronic HBV in-
fections. An expected 887,000 people passed on in 2015 from
intense or persistent results of hepatitis [10]. A viral infectious
disease that is contagious everywhere is hepatitis B. The hepa-
titis B virus (HBV) is a chronic infection that affects about 300
million people. According to the prevalence in the community
as determined by the detection of HBsAg, hepatitis B is typically
divided into three groups of endemicity: High (8%), intermedi-
ate (2-7%), and low (2%) [11]. The human hepatitis B infection
(HBV) is a significant human microorganism. An HBV infection
can be acute or chronic, with chronic cases affecting more than
240 million people worldwide and resulting in cycles of liver in-
flammation and significant mortality from liver failure and he-
patocellular carcinoma (HCC) and reviewed in. The life cycle of
HBV is complicated. After entering hepatocytes, the somewhat
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twofold abandoned virion DNA genome is changed over into
viral covalently shut round DNA (cccDNA), which fills in as the
transcriptional format. cccDNA is one target of the HBV regula-
tory HBx protein, is thought to be a cause of viral persistence,
and is very stable (reviewed in. This brief overview aims to pro-
vide a summary of the functions of the HBV HBx protein that
could contribute to the persistence of an HBV infection and
thus be potential therapeutic targets for stopping chronic HBV
replication. Albeit various HBx exercises that could influence
tenacious HBV replication have been accounted for, we center
around three HBx capabilities. We apologize to colleagues who
have defined additional HBx activities that may also be crucial
for persistent HBV replication but were unable to describe due
to space constraints [12].

Hepatitis B approaches vaccination

Mouse monoclonal antibodies (MAbs) were developed and
characterized specifically for HBsAg. One of these antibodies,
called HBsAg, was used in the development of an immunocap-
ture ELISA (IC-ELISA) as the capture antibody, while a biotin-la-
beled detection antibody was used. IC-ELISA was standardized
and validated using experimental hepatitis B vaccine batches
with different concentrations of HBsAg per dose, as well as
commercial vaccines. To prepare the vaccine samples for test-
ing, an alkaline solubilizer was used to remove the HBsAg from
Algel-adjuvanted vaccines. The sensitivity of the IC-ELISA was
determined to be 5 ng/ml, meaning it could detect HBsAg at
concentrations as low as 5 ng/ml. Comparing the results ob-
tained from the IC-ELISA and another method called AxSYM, a
good correlation was observed between the estimated HBsAg
values, except at higher concentrations where the IC-ELISA pro-
vided estimates closer to the actual values than AxSYM [13].
Despite the availability of prophylactic vaccines against hepati-
tis B for more than 3 decades, there are still more more than 2
billion people were infected, of which 240 million were chronic.
Antiviral treatments Currently, the standard therapy for CHB
(chronic hepatitis B) infection is peg interferon. a-interferon
and nucleoside/tide analogues (NA), but none of them provide
continuous antiviral protection reproduction As an alternative
strategy, therapeutic vaccines for patients with CHB have been
extensively studied has shown promising efficacy in dozens of
preclinical and clinical studies. In this article we will consider
current research into several therapeutic vaccines for the treat-
ment of CHB, including protein vaccines, DNA-based vaccines,
live vector-based vaccines, peptide-based vaccines and cell-
based vaccines therapies These studies may provide clues to
the development of new treatments for CHB infection [14]. As a
result, efforts to create recombinant vaccines against hepatitis
B were initially driven more by speculative local scientific and
technical interests, such as pharmaceutical manufacturers’ de-
sire to keep up with the most recent production technologies.
In any case, the new vaccines exceeded expectations by turning
a huge profit, putting pharmaceutical companies on notice of
the business opportunities that other vaccines of this kind
might present. At the same time, the fact that a vaccine was one
of the first novel medical products to come out of the new bio-
technology sector helped policymakers believe that commer-
cialization was a good way to improve public health and that
businesses should be supported in this endeavor. That’s what
subsequently in 1994, the European Commission concluded
while a joint endeavor between Pasteur Mérieux (replacement
to Pasteur Vaccins) and Merck to disseminate the hepatitis B
and other immunizations was hostile to serious and rejected
different organizations from the market, this was offset by the

assumption that the Pasteur-Merck joint effort would speed up
development in an area of “certifiable general wellbeing con-
cern”, thus ought to be permitted to go ahead (Commission of
the European People group, In impact, the effective commer-
cialisation of the hepatitis B antibodies justified the assump-
tions and interests that had informed arrangement on biomedi-
cine and biotechnology since the late 1960s. At last, the
advancement of the hepatitis B immunizations additionally
throws light on the worldwide relations of the arising antibody
development framework. This became increasingly two-tiered
over time. In North America and Europe, the most recent bio-
technologies were harnessed to create new significant expense
recombinant antibodies which served the requests of business
benefit as much as general wellbeing. In the interim, the gen-
eral wellbeing needs of less rich nations were consigned to a
second level of foundations and drives which depended, at first,
on less expensive plasma-based creation innovations. A sub-
stantial transfer of recombinant hepatitis B vaccine technology
from rich to poor countries occurred over time as a result of
philanthropic efforts by non-profit organizations and the devel-
opment of local manufacturing capabilities. However, there is
still a problem with how the two levels of the vaccine innova-
tion system interact with one another [15]. Biotechnology re-
search has made significant progress in developing recombi-
nant vaccines. However, the future of vaccine development is
heading towards utilizing recombinant DNA technology and
therapeutic vaccines to target specific diseases. This review ar-
ticle highlights the historical background of vaccines and em-
phasizes their crucial role in saving human lives from a wide
range of potential diseases [16]. HBV immunization is widely ac-
cepted worldwide as part of routine vaccination programs, with
recombinant vaccines used preventively. In certain situations,
HBV immunoglobulins provide immediate protection. The dura-
tion and nature of HBV vaccine protection depend on various
factors, including immunological and clinical factors. There are
specific and comprehensive regulatory recommendations for
the clinical development of HBV vaccines. Researchers are ex-
ploring various approaches to improve HBV vaccination, such as
using different portions of HBsAg, increasing antigen dose, ad-
justing vaccination schedules, exploring alternative routes, and
using new adjuvants. Therapeutic vaccination aims to activate
humoral immunity and induce a multifunctional and multi-spe-
cific T cell response to effectively control the HBV virus [17]. The
most effective method to control HBV infection is through vac-
cination against hepatitis B. The initial hepatitis B vaccine was
developed by purifying HBsAg from the plasma of individuals
without symptoms who carried the HBsAg. Subsequently, re-
combinant DNA technology allowed the creation of a recombi-
nant hepatitis B vaccine. Administration of a three-dose vaccine
series can provide long-lasting protection for over 30 years. The
combined use of hepatitis B immunoglobulin and hepatitis B
vaccine has significantly reduced the transmission of HBV from
mother to child, resulting in almost no infections in children
born to carrier mothers without the hepatitis B e antigen
(HBeAg) and 5-10% infection rate in children of HBeAg-positive
mothers. By the end of 2018, 189 countries had adopted univer-
sal hepatitis B vaccination programs, leading to a considerable
decrease in the global prevalence of HBsAg in children under
five years old, dropping from 4.7% in the pre-vaccine era to
1.3% in 2015. However, the implementation of universal hepati-
tis B vaccination faces challenges in certain regions, with many
newborns not receiving the timely birth dose vaccine as a rou-
tine practice. Achieving optimal worldwide universal hepatitis B
vaccination requires increased efforts to address social and eco-
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nomic obstacles [16]. The improvement of safeguard immuniza-
tions against hepatitis B came about in surprising advances in
decreasing HBV related liver illnesses. In any case, constant
hepatitis B is as yet hard to control because of nonstop popular
replication driven by the episomal cccDNA present in the cores
of contaminated hepatocytes. Developing vaccines using struc-
turally modified subunits to improve immunogenicity and/or
altering antigen processing to alter the order in which epitopes
are presented may provide a means of overcoming persistent
viral infections or may enhance a vaccine made from native pro-
teins. HBsAgS SVPs have been utilized as transporter stages for
various antigenic arrangements to instigate against unfamiliar
humoral and cell invulnerable reactions. Based on the HBsAgS
backbone fused to a P. falciparum CS-polypeptide, one of the
most advanced chimeric vaccines with a foreign antigenic se-
qguence arrayed on a particulate carrier is available. For the plan
of cutting edge immunizations with restorative abilities, defini-
tions in view of antigen combinations, for example, combina-
tions of HBsAgS SVPs and SVPs made out of the HBV nucleocap-
sid antigen (HBcAg), might permit the enlistment of wide CD4
and CD8 White blood cell reactions reasonable for helpful re-
sults. On the other hand, the appraisal of synergistic impacts
between biochemically altered immunogens and adjuvant mix-
tures conceivably address a road for the age of upgraded im-
munizations what’s more, conveyance stages, which might be
appropriate for restorative applications to defeat established
ongoing contaminations [18]. Vaccination against hepatitis B is
the most effective strategy for controlling HBV infection. first li-
censed Hepatitis B vaccine was developed by purifying hepatitis
B surface antigen (HBsAg) from plasma. Asymptomatic HBs an-
tigen carrier. Then, through recombinant DNA technology, Re-
combinant hepatitis B vaccine. Three consecutive doses of the
vaccine may provide longer-term protection 30 years and older
The combination of hepatitis Bimmunoglobulin and hepatitis B
vaccine is highly effective mother-to-child transmission of HBV
has decreased, and carrier mothers rarely transmit HBV to their
children. Hepatitis B e antigen (HBeAg)-negative and HBeAg-
positive mothers have 5-10% infections in their children. From
at the end of 2018, 189 countries introduced universal hepatitis
B vaccination programs, with dramatic results. The global prev-
alence of HBsAg in children under 5 years of age has decreased
significantly from his pre-vaccination pre-vaccination rate of
4.7%. 1.3% in 2015. However, hepatitis B vaccine dissemination
has not yet been completed in some regions More than half of
newborns are not routinely given suboptimal birth doses of vac-
cines infant. Optimal global hepatitis B vaccination needs more
effort to overcome social problems and economic challenges
[19]. Researcher was found that the recombinant DNA in vac-
cines for cancer hepatitis B and lassa and filo virus, preparation
of antibiotics using acremonium chrysogen strains for rDNA,
production of various hormones like gonadotropins, etc. And
this technology is hybridisation for manipulation of chromo-
some and nuclear chromatin restructuring in plants and ani-
mals. further research and test is required to gain a better un-
derstanding the principles of rDNA Technology [20].

Treatment of Hepatitis B

As a DNA virus, hepatitis B virus (HBV) is a species of the ge-
nus Orthohepadnavirus, part of the hepadnaviruses. Viruses of
the Viridae family. Hepatitis B is caused by HBV. Viral hepatitis
caused by HBV is recognized as a serious public health challenge
worldwide, causing dangerous outcomes such as cirrhosis and
hepatocellular carcinoma. About 500 million people are cur-
rently infected with HBV, and the virus contributes to mortal-

ity from liver disease. About 1 million people are infected each
year. Recently, there has been a great deal of attention and
respect for the detection and pathogenesis of HBV. diagnostic
system. Nano-based materials and techniques have received
much attention in solving challenges related to DNA detection,
especially his HBV. Diagnose [21]. Current treatments for the
administration of CHB incorporate peginterferon (Stake IFN)
and orally controlled nucleos(t)ide analogs (NAs). NAs are the
most broadly picked option universally. For NAs, all territorial
affiliations concur that first-line treatment ought to accompany
an oral antiviral with a solid boundary to opposition: either en-
tecavir, TDF, or TAF. Transient treatment with NAs is practical for
those HBeAg-positive patients who experience seroconversion
to against HBe during treatment. After HBeAg seroconversion
happens, treatment ought to go on for no less than 1 year and,
it is trusted, an additional 3 years to accomplish a dependable
reaction whenever treatment is stopped. Treatment continu-
ation for something like 3 years brings backslide rates down
to under 30% and rushes the resulting loss of HBsAg. Higher
backslide rates following treatment end happen among more
established patients and those with HBV genotype C disease.
The suggested treatment cutoff models for NAs in HBeAg-neg-
ative patients vary by district. Given the extremely high pace of
backslide following treatment withdrawal, AASLD suggests that
NAs be removed from HBeAg-negative patients solely after af-
firmation of the deficiency of HBsAg, regardless of seroconver-
sion. Ongoing reports from Asian and European nations recom-
mend that NAs might be halted in HBeAg-negative patients who
have imperceptible HBV DNA at three unique times while the
testing times are a half year separated, albeit the term of on-
treatment HBV DNA imperceptibility remains significant. The
infection stays latent, characterized as a HBV DNA level of 2,000
IU/ml and a typical ALT level, in roughly 50% of the patients at
3 years after treatment withdrawal. Treatment stopping isn’t
suggested for patients with cirrhosis, because of the endanger
of dangerous hepatitis flares following virological backslide.
Soon, fresher markers, like HBV RNA and HBcrAg, may guide
treatment choices [22]. Nucleoside analog therapy can com-
pletely inhibit hepatitis B virus (HBV) DNA. Second, HBsAg plays
a pivotal role in maintaining HBV-specific immune tolerance.
The use of lenvervimab is expected to decrease serum HBsAg
levels and increase sustained virological response. In addition,
a significant therapeutic effect by increasing the HBV-specific
immune response after eradication of HBsAg is expected.5,6
A phase 2 clinical trial showed prevention of hepatitis B recur-
rence. in Hepatitis B seropositive liver transplant recipients who
have been treated with lenvervimab for 6 years. months after
transplant. A phase 2 study with HCB patients receiving nuke
is underway, involving 6 months of lenvervimab administration
(twice weekly for 2 months followed by weekly lenvervimab for
up to 6 months) and a follow-up period of 6 months. month;
this may demonstrate long-term efficacy and safety data in the
CHB population. The results of the phase 2 trial will provide in-
sight into how lenvervimab works in the treatment of chronic
hepatitis B [24]. Regardless of viral concealment by nucleos(t)
ide analogs, there are numerous boundaries to accomplish a
“fix” of HBV disease. In the first place, HBV perseveres in the
hepatocyte core through ceaseless recharging of the cccDNA
pool, with a long half-life and the incorporated types of viral
DNA. Second, HBV-infected hepatocytes cannot be cleared due
to a defective immune response, particularly a defective CD8+
response and an ineffective innate immune response. To switch
the equilibrium towards end of HBV disease, diminished reus-
ing of the cccDNA repository, non-cytolytic and additionally
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cytolytic cccDNA end and expanded non-contaminated hepatic
cell division are required. In any case, even with the speculative
accomplishment of cccDNA disposal, coordinated viral succes-
sions would in any case be available in hepatocytes, and accord-
ingly keep up with the gamble for hepatocellular carcinoma ad-
vancement [23]. In any case, HBV is many times reactivated in
the wake of halting nucloes(t)ide analogs since antivirals alone
don’t straightforwardly target covalently shut roundabout DNA,
which is the layout for every viral Rna. Thusly, albeit at present
accessible antiviral treatments accomplish concealment of HBV
replication in most of patients, hepatitis B surface antigen (HB-
sAg) misfortune furthermore, seroconversion is seldom accom-
plished notwithstanding long haul antiviral treatment (HBsAg
loss of not exactly 10% in 5 years). Different clinical preliminar-
ies of specialists that interfere with the HBV life cycle in hepa-
tocytes have been directed. Potential treatment methodologies
and new specialists are arising as HBV fix. A blend of current and
new enemy of HBV specialists might build the pace of HBsAg
seroclearance; subsequently, advanced regimens should be ap-
proved. Preclinical and/or clinical trial findings as well as newly
investigated therapeutic compounds are discussed in this sec-
tion [25].

Conclusion

Recombinant DNA technology has been crucial in developing
effective vaccines and treatments for Hepatitis B. The primary
approach involves using genetically engineered Hepatitis B sur-
face antigens to stimulate the body’s immune response. These
antigens are produced using recombinant DNA techniques in
yeast cells, which allows for large-scale production of the vac-
cine. This technology has been successful in creating safe and
potent vaccines to prevent Hepatitis B infection and also in de-
veloping therapeutic treatments for those already infected.The
HbsAg was removed from Algel-adjuvanted vaccines by using
an alkaline solubilizer in order to prepare the vaccine samples
for testing. The first hepatitis B vaccine was created by purifying
HbsAg from the plasma of asymptomatic individuals who were
carriers of the HbsAg. Current treatments for the administration
of CHB incorporate peginterferon (Stake IFN) and orally con-
trolled nucleos(t)ide analogs (Nas). Nucleoside analog therapy
has the potential to fully suppress hepatitis B virus (HBV) DNA.
Additionally, HbsAg is crucial in sustaining specific immune tol-
erance to HBV.
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