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Introduction

• Viral hepatitis is an infection that causes liver 
inflammation and damage. Several different viruses 
cause hepatitis, including hepatitis A, B, C, D, and E.

• Hepatitis is acute if it resolves within six months, 
and chronic if it lasts longer than six months.

• Common symptoms of infectious hepatitis include:

• fatigue

• flu-like symptoms

• dark urine

• pale stool

• abdominal pain

• loss of appetite

• unexplained weight loss

• yellow skin and eyes, which may be signs of jaundice



Hepatitis Virus

https://www.lsbio.com/research-areas/infectious-
disease/hepatitis



Classification

• Group: VII partial ds DNA
• Realm: Riboviria

• Kingdom:Pararnavirae

• Phylum: Artverviricota

• Class: Revtraviricetes

• Order: Blubervirales

• Family: Hepadnaviridae

• Genus: Orthohepadnavirus

• Species: Hepatitis B virus https://en.wikipedia.org/wiki/Hepatitis_B_virus



Hepatitis B Virus
Hepatitis B virus (HBV) is a member of the 
Hepadnaviridae family of partially double stranded, 
enveloped DNA viruses with a circular genome and an 
icosahedral capsid. The family includes include 
Orthohepadnaviruses and Avihepadnaviruses. 

These viruses infect hepatocytes and cause liver injury 
and hepatocellular carcinomas in mammals and birds.

STRUCTURE
Enveloped, spherical. Diameter from about 42nm. 
Icosahedric capsid with a T=4 symmetry.The hepatitis B 
virus contains an outer envelope and an inner core.
The outer envelope of the virus is composed of a 
surface protein called the hepatitis B surface antigen or 
"HBsAg". The HBsAg can be detected by a simple blood 
test and a positive test result indicates a person is 
infected with the hepatitis B virus.
The inner core of the virus is a protein shell referred to 
as the hepatitis B core antigen or "HBcAg," which 
contains the hepatitis B virus DNA and enzymes used in 
viral replication.



Hepatitis D virus (HDV, also known as hepatitis delta), a satellite virus of HBV, is 
highly pathogenic and requires HBsAg for its propagation and infectivity

Lee, G.S.; Purdy, M.A.; Choi, Y. Cell Culture Systems for Studying Hepatitis B and Hepatitis D 

Virus Infections. Life 2023, 13, 1527. https://doi.org/10.3390/life13071527



Genome
• Partially dsDNA circular genome, about 3.2 kb in size. Encodes 

for 7 proteins. that replicates by a reverse transcriptase via an 
RNA intermediate.

• On rare non-specific recombination, the viral genome can be 
integrated in host chromosome. This inactivates the 
integrated virus but can gives the host cell a replicative 
advantage sometimes leading to hepatocarcinoma.

• The minichromosome is transcribed by cellular RNA 
polymerase II under the control of three to four promoters 
(the core, pre-S1, pre-S2/S promoters, and the X promoter in 
mammalian viruses) and two enhancer regions (ENH1 and 
ENH2). 

• The pre-genomic RNA is alternatively spliced. The unspliced
form is exported from the nucleus through a PRE motif 
possibly by capsid protein. 

• The Polymerase and short S proteins are expressed by leaky 
scanning from the pg mRNA and the S mRNA respectively.

• ENZYMES

• Reverse transcriptase

• RNA-dependent DNA polymerase [P]

• DNA-dependent DNA polymerase [P]

• Protein-primed terminal transferase [P]

• RNAse H [P]

https://viralzone.expasy.org/by_protein/1282
https://viralzone.expasy.org/by_species/1943
https://viralzone.expasy.org/by_protein/1953
https://viralzone.expasy.org/by_species/1976
https://www.uniprot.org/uniprotkb/Q69028
https://www.uniprot.org/uniprotkb/Q69028
https://www.uniprot.org/uniprotkb/Q69028
https://www.uniprot.org/uniprotkb/Q69028


Life Cycle The hepatitis B virus (HBV) has a 
complex life cycle. The virus enters 
the host liver cell and is transported 
into the nucleus of the liver cell. 
Once inside the nucleus, the viral 
DNA is transformed into a covalently 
closed circular DNA (cccDNA), which 
serves as a template for viral 
replication (creation of new hepatitis 
B virus). New HBV virus is packaged 
and leaves the liver cell, with the 
stable viral cccDNA remaining in the 
nucleus where it can integrate into 
the DNA of the host liver cell, as well 
as continue to create new hepatitis B 
virus. Although the life cycle is not 
completely understood, parts of this 
replicative process are error prone, 
which accounts for different 
genotypes or “genetic codes” of the 
hepatitis B virus.



REPLICATION

• CYTOPLASMIC/NUCLEAR

• Virus attaches to host receptors through major surface antigen and enters the cell by an unknown 
mechanism.

• Relaxed circular DNA (RC-DNA) and capsid are transported via microtubules to the nucleus where 
DNA is released through the nuclear pore, and repaired to form covalently closed circular DNA 
(cccDNA).

• Transcription by RNA polymerase II of the pregenomic RNA (pgRNA) and subgenomic mRNAs, 
inducing synthesis of all the viral proteins.

• pgRNA is encapsidated, together with the P protein, and reverse-transcribed inside the 
nucleocapsid in (-)DNA covalently linked to P protein.

• (+)DNA synthesis from the (-)DNA template generates new RC-DNA.

• Transport to the nucleus of new RC-DNA leads to cccDNA amplification; alternatively, the RC-DNA 
containing nucleocapsids are enveloped at the ER, and new virions are released by exocytosis.



Pathogenesis

• Mode of 
Transmission: 
Sexual, Blood, 
Vertical

Chisari FV, Isogawa M, Wieland SF. Pathogenesis of hepatitis B virus infection. Pathologie-biologie. 2010 
Aug;58(4):258-266. DOI: 10.1016/j.patbio.2009.11.001. PMID: 20116937; PMCID: PMC2888709.





Treatment

https://www.intechopen.com/chapters/44882



Vaccine (Wikipedia)

Hepatitis B vaccine is a vaccine that prevents hepatitis B.
The first dose is recommended within 24 hours of birth with 

either two or three more doses 

The vaccine contains one of the viral envelope proteins, 
Hepatitis B surface antigen (HBsAg). It is produced by yeast 
cells, into which the gene for HBsAg has been inserted.


